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EXECUTIVE SUMMARY

The gratified samplefurnished by WisDOT and the participantsrecruited by the WSRL provided asample
adequate for purposes of fulfilling the objectives of Phase I1l. The sample as furnished by the DOT was
skewed towards better pavement quality based on PDI. However, the sample based on IRl was skewed
toward poorer qudity pavements. The team believes this shows a balanced sample, and the differences
in pavement quality between the two indices are the result of the IRI boundaries for the categories. The
categoriesin thetwo indices should bein closer agreement, athough they measure different characteritics.

The sample size was adequate to show differencesin means of those indicating they were satisfied. These
differences showed up in IRI only between FHexible and Rigid Pavements. Differencesin PDI showed up
between the regions, the pavement types and between South Arterials and South Collectors.

Phase Il results pardlded those of Phase 1. In Phase I11, 67 percent indicated satisfaction with the
segments they were assigned to drive, and 48.5 percent indicated the pavements should beimproved (vs.
80% and 54.7% respectively in Phase I1). Those differences are the result of the more dtratified sample
in Phase I11. Approximately 18 percent agreed they were satisfied (Q 57) and the pavement needed
improvement (Q 59) and this was analyzed aong with other relationships for a better understanding of
results.

When threshold results were andyzed asin Phase |1, there were subgtantial smilarities in thresholds and
the curves plotted in Figures 3.1 and 3.2. Differences were due to use of a more draified samplein
Phasel1l. For thisreason adifferent approach to analyses was used to interpret threshold data

Direct correlations between IRl and satisfaction (Table 3.3) increased gpproximately 50 percent (0.13
to0 0.19) as predicted due to better control of segment physica data. The correlations for PDI are not
comparable between the two phases since only PDI Flex was used in Phase Il. But these direct
correlations 4ill explain less than 5 percent of the variation in satisfaction. Therefore asin Phase I, a
psychologica mode is employed to explain as much of the variance as possible from the survey data.

A different approach, using assumptions about respondents answers was used to develop atool todlow
the DOT to answer questions about specific thresholds of physical indices, what percent would be satisfied
and how many would agree with improvement. The assumptions are as follows.

1) if a pavement of a given qudity results in satisfaction for a particular respondent, then it is
presumed pavements of higher quaity would aso result in satisfaction;

2) if apavement of agiven qudity isdeemed to need improvement for aparticular respondent, then
it is presumed pavements of lower quality would aso be deemed to need improvement.

Since satisfaction is a multi-dependent variable, that may not always be true, and this needs to be
recognized, or ese physica indices aone would account for most variance in satisfaction.
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In Part 4, thresholds are developed for both IRl and PDI, by pavement type, for use of WisDOT.
Thresholds for IRI are shown in Table 4.1, and are also shown for Figures 4.1 through 4.3. For
example, if Wisconsin, based on this survey data, wanted to set a threshold around 2.0 for Hexible
pavement improvement (middle of the“fair” category), about 45 percent would be satisfied, and about 45
percent would think it needed improvement (interpreting from Figure 4.2). This happens to be the
intersection of the cumulative responses to Q57 (satisfied) and Q 59 (needs improvement). This would
be an“optimum” IR, i.e. any better qudity pavement (lower IRI number) would satisfy more of the public,
but result in less agreeing it should be improved. Any lower qudity leve IRI (higher IRI number) would
find more agreeing pavements needed improvement, but less being satisfied. These gpplications are
qudified, however, with the reminder that physica indices done do not determine satisfaction, or need for
improvemen.

Smilar andysesfor Rigid pavementsindicate the Q 57 and Q59 crossover or intersection point (Figure
4.3)isa an IRl of 2.6, below the middie of the “poor” qudity category. Residents are apparently more
tolerant of poorer ride on rigid pavements than on Fexible pavements (This also occurred in lowa).

The differencesin IRI are near the point where they are not practicaly different. If a Sngle index for al
pavements is desired, IRI seems to be more universa with fewer differences between regions, pavement
types or classfication. The differences in IRI for “should be improved’) were in the same range.
Measurement differencesbetween Fexibleand Rigid pavementsmay account for any difference. Theteam
believesthe categoriesfor IRI (*good”, “fair” etc. need to be adjusted however to correspond more closaly
to PDI pavement ratings.

When this type of analysis was applied to PDI, there were substantial differences between regions,
pavement typesand somedifferencebetween Arterid sand Collectors. Theteam believesthesedifferences
are partly due to the sample skew. A review of Table|.1 indicates 81 percent (186/229) of the sample
of Rigid pavements arein the “very good” or “good” categories of PDI. Hence leves of satisfaction or
need to improve are above the quality categories from the results of the IRI discussed in this section.

An*optimum” PDI (crossover or intersection point of cumulative responsesto Q 57 and Q 59) of 34 (near
lower boundary of the “good” condition) for al pavements (Figur e 4.4) would include about 48 percent
of those satisfied, and include 48 percent of those agreeing it needed improvement. Any higher or lower
PDI would have the same affects described for IRI. Any better qudity pavement (lower PDI number)
would satisfy more of the public, but result in less agreeing it should beimproved. Any lower qudity level
PDI (higher PDI number) would find more agreeing pavements needed improvement, but less being
stisfied.

As noted, there are differences between regions, pavement types and some classes and the impact on
thresholds are summarized here. The“optimum” PDI for dl North pavements (Figur e 4.5) isaPDI of 40
(best of the"fair” category), whilethe* optimum” PDI for dl South pavements(Figure 4.6) isa PDI of 30
(middle of the“good” category). If astate-widevaueisused, thet for dl pavements (PDI of 34) falsjust
about midway between that for North and South pavements.
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The “optimum” PDI for al Flexible pavements (Figure 4.7) is a PDI 43 (near the best of the “fair”
category) whilethe same vauefor Rigid pavements (Figure 4.8) isaPDI of 22 (near best of the “good”
category. Again, these differences are believed due to the skew of the sample. Separate values are not
recommended because of this. Since the differences between South Arterids and South Collectorswere
a so noted, these differences show up in “optimum” PDIsaswel. The*optimum” PDI of South Arterias
(Figure 4.9) isaPDI of 30 (middlie of the“good” category, but identica to that of al South pavements).
The “optimum” PDI for South Collectors (Figure 4.10) is 40 (best of “fair” category, and different than
al South pavements). If aPDI difference of 10 is substantid to WisDOT (the team consdersthisto be
different) a poorer threshold for Collectors could be established. In redlity, this difference in a subjective
index (PDI) may not be sufficient to set different improvement thresholdsfor Collectors, sncethereareno
differences noted in public satisfaction between highway classficationsin the objective IRl measure,

Sincephysicd indicesaonedo not explain satisfaction, the® Expectancy Value Theory of Fishbein and
Ajzen” was used. Bedliefs about pavements (Cognitive Structure) again intervene, as in Phase 11, with
improved path coefficients. The drength of the rdationships in Figure 5.2 are strong, and explan
approximately 70 percent of thetotal variance. Application of the Expectancy Vaue Theory again showed
improved understanding of other variables affecting satisfaction. In genera, andyss of the Phase 3
Wisconsin data confirm the robustness of themodel. Thisisespecidly true of the core relaionshipsamong
physica data, cognitive structure, and satisfaction. These findings have been replicated in the andyses of
the lowaand Minnesotadata. The mode continues to work well not only as an explainer of satisfaction
with pavements but also as a diagnostic tool. The relationships between physica data and cognitive
structure continue to be impressive and consistent with expectations. The mode illustrates thet variables
such as 1) trust inthe DOT, 2) subjective norms, 3) bdliefs about the pavement and 4) beliefs about some
non-pavement characteristics are important considerations when atempting to understand driver
satisfaction.

Specid andyseswere run of just afew of the questions that might be asked about theresults. Thereisa
wedlthof information in the data base that can be pursued by WisDOT asthe data tape has been provided.

In one andyds, non-pavement beliefs are shown to be a factor determining why the public believes a
highway should be improved.

The need for improvement and pavement beliefs were a so compared to the drivers sdif evauation of their
vehid€e sride and their responses showed low correlation. In fact, dmost 2/3 of those who agreed with
improve and agreed with pavement beliefsaffecting riderated their ride* very good” or “good”, sotheteam
believes the vehicle ride did not impact drivers decision to agree with the need to improve.

Thetrust in WisDOT responsesvaried from dightly to sgnificantly higher (3to 20 percent) in Phasell1 than
in Phase |1 in dl four questions, indicating again, high levels of trust. The greatest level (82.3 percent)
agreed that the WisDOT is capable of doing agood job in pavement repair. Levesof satisfaction differed
in the two phases aswell, but that is believed to be a part of the sample differences, because there was
more of an over-sampling of better pavements in Phase I when motorists selected their own regularly
driven section of highway..



When Xtab anayses were performed between satisfaction and dl four trust questions, in generd, it can
be said that those who were more satisfied with the pavement, thought it was better than most and
disagreed the pavement needed improvement, were more likely to agree WisDOT was capable, trusted
their judgement, believed WisDOT cared about their safety and convenience and considered their inpt.
Another way of saying it isthat better pavements lead to higher trust.

Xtab andyses were dso performed between each of the pavement and non-pavement beliefs as well.
Agreement with trust items correlated highly with disagreement with some or most (depending on the trust
question) of the negative pavement beliefs (example: pavement was bumpy, noisy) and corrdated highly
with two positive non-pavement beliefs (clear pavement markings and comfortable shoulders). The better
vehicle ride quaity was judged, the more likely respondents trusted the DOT. One driver type (lack of a
CDL ) showed higher trust. Demographics did not affect trust sgnificantly.

Overdl, the gods of Phase 111 were met and numerous relationships explored to help WisDOT answer
questions about satisfaction with given pavement improvement thresholds and policies. Trust inthe DOT
and many other variables, again, as in Phase I, hep explain just how complicated satisfaction with
pavements can be, and what other beliefs and demographics affect trust and satisfaction.



BACKGROUND, PHASE Il RESULTS

There are severd conclusions from Phase Il results in Wisconsin and in dl three states that should be
repeated here. Team judgements have been added initalicswhere adifferent approach to Phasel | results
may be necessary now that Phase l11 results are available.

Because highways were self-selected, there was over-sampling of better highways.

The research team theori zed that the perceptionswere generalized over an entirestretch of highway
which participants drove, and since it was aroute regularly traveled, this, too, may have affected

perceptions.

Levds of satifaction werevery high. The percent satisfied wastaken asacumulative percent, i.e.,
gpproximately 79 percent of respondents were satisfied with the highway identified, and the upper
(best) limit of the pavement distressindex (PDI) wasO. It was stated that it took a PDI of near
0 to satisfy 79 percent of the public. That may have been an incorrect statement because
of the way the sample was skewed. Also, it was a range of pavements from the lowest
pavement included in the sample up to O that satisfied 79 percent in Phase 1.

The PDI leve a which 33 percent of the participants believed the pavement should be replaced
was at gpproximately 98. It was stated that it took a very poor PDI before only 33 percent
of the participants believed a pavement should bereplaced. Again, thiswas partly theresult
of sample skew.

The research team specul ated that the answersto the policy questions (public wanted longer lasting
pavements, were not tolerant of travel delays) may have influenced the above results.

There was low direct correation between highway physica attributes and public satisfaction.
It was expected this will be higher in Phase I11, but would not entirely account for satisfaction.

The Fishbein/Ajzen mode performed well in explaining public satisfaction, accounting for about
64 percent of the variance in satisfaction. This was consdered “respectable” for the socid
sciences, when trying to predict something as complex as a person’s satisfaction.

PHASE |1l CHANGES

Phase 111 sampling and survey techniques were changed to address issues identified above.

Sampling was dratified. The sample was selected based on IRI. I IRI quality scales are used,
thereisan over-sampling of poorer quality roads. If PDI quadity scalesare used, thereisan over-
sampling of better roads.  The sample was sgnificantly broadened over that used in Phase |l and
abroad range of pavement conditions provided good results. Use of the Pavement Serviceahility
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Index (PSI) was reviewed by the Technicad Oversght Committee and it was agreed that it would
not be used. Didribution of the full interview samples before removing those with deta errorsis
shown on the next page (Tablel.1).

Tablel.1 Sample Distribution of all Interviewsin Wisconsin

Arterid Class Highways

V. Good
Good
North Fair
(Dist. 6, Poor
7& 8)

V. Poor

Total
V. Good
Good
South Fair
(Dist. 1) Poor
V. Poor

Total

Pavement Type
Hexible Rigd
IRl PDI |IRl PDI
24 25 4 53
33 33 6 51

41 50 |31 -
35 2 |41 16
28 31 |38 -
161 161 120 120
Arterid Class Highways
Pavement Type
Hexible Rigd
IRl PDI |IRlI PDI
28 20 |23 67
25 68 |12 15
30 21 |28 9
23 21 19 18
24 - 27 -
130 130 109 109

North

(Dist. 6,
7& 9)

South

(Dist. 1)

Collector Class Highways

Pavement Type

Hexible Rigd
IRl PDI | IRl PDI

V.Goodl 32 33 . -
Good| 24 33 - -

Farl 33 34 | - -

Poorl 36 30 | - -
V.Poorf 31 26 - -
Totdl 156 156 - -

V. Good
Good
Fair
Poor

V. Poor

Total

Total Interviews: 813 (including those on ineligible segments)

Collector Class Highways

Pavement Type
Hexible Rigid
IRl PDI | IRl PDI
24 32 - -
21 38 - -
32 3 - -
30 24 - -
30 12 - -
137 137 - -



Participants were first recruited, then surveyed after driving the pre-selected segment. This
segment may or may not have been aroute driven regularly.

Edtimated times for the recruitment and podt-drive interviews were 5 minutes and 8 minutes,
respectively, inthe project work plan. Actud interview timeswere approximately 6.0 minutesfor
the recruitment interview and 14.5 minutesfor the post driveinterview (about 2 minutes|onger than
in the other two States. Faced with the choice of requesting more funds or shortening the survey
guestionnaire, the research team chose to push ahead, assuming the incentive payment would
reduce recruitment time, which was built into the estimate but does not show in the time stamps.
The greater length of the post-drive interview was addressed by allowing sampling to be reduced
toaminimum of 100 interviewsper cdl indl gates. Thisreduced theamount of usable completed
responses to 790 in Wisconsain, ingtead of 800 in the work plan. Thefind decison on samplesize
was addressed with an andysis amed at evauaing sample homogeneity. This proved to be a
reliable tactic and is addressed in the Phase I11 results. The response rate was 54.2 percent.

Eight policy questions were included in Phase Il in Wisconsn. This was done with the
understanding the sampling would not be truly random aswas Phase1l. Wisconsin contributed an
additiona $10,000 to the Pooled Fund project for the added survey questions which were not
included in other Sates.

The team expected higher correlation between highway physical attributes and public satisfaction
because of sampling procedures. The team expected, however, that apsychologica model would
be necessary to explain satisfaction. So dl questions that “sgnificantly” measured satisfaction in
Phase |l wereincluded in Phase 1.



INTRODUCTION TO PHASE I

There are several objectivesto thisreport. Thefirst objective isto describe the sample with regard to
the physica pavement data and three measures of driver satisfaction. In this section, the proportion of
respondents who are satisfied with pavements on two-lane, rurd, state highwayswill be examined and the
distribution of pavement condition and roughness indices will be presented.

The second objective will be a short description of the highway segments and any differences in
satisfactionfound between regionsand pavement types. Thiswasdonein Phasell ineach stateand aletter
sent showing the results in dl three states. That |etter set forth the revised work plan and budget for Phase
[l of the project.

The third objective isto describethe relationship between physica pavement characteristicsand driver
satisfaction. Thiswill include adescription of both the magnitude of relationship aswell asidentifying critical
Internationa Road Index (IRI) and Pavement Digtress Index (PDI) cutoffswhere amgority of the sample
were satisfied. Thiswill be done for comparative purposes with the Phase 11 appr oach, using the total
sample to compute cumul ative percentages responding to each of the three series of satisfaction questions.

It was decided by theteam to present resultsof Objectives 1, 2, and 3 in amanner identica to Phase 1.
Thiswill dlow direct comparison of the results in both phases.

A fourth objective uses the relationships between pavement characteristics and driver satisfaction to
suggest ways onhow to use the datato set thresholdsfor pavement improvement by the Wisconsin DOT.

A fifth objective isto use a psychologica modd (Expectancy-Vduetheory; Fishbein & Ajzen, 1975) to
explain the nature of the relationship between satisfaction and physical pavement characterigtics.

Hndly, a sixth objective includes afew specid anayses of the survey data which may be of interest to
the Wisconsin DOT. The team included some of the issues and questions that could arise in reading this
report. Many others are possible, but afew areincluded to show the kinds of andyses that are possible
with the survey results.

Seven added policy questions were included in the Phase [11 survey, because some of the Phase |1 policy
questions were believed by WisDOT to have consequences that were not comparable, or allowed open
ended answers which were not as useful to the DOT as forcing responses into a specific speed limit or
gpeed reduction range for example. These were included in a separate letter report to the DOT because
they are Phase Il issues and were not part of a random state-wide survey aswas Phase [l. They did not
result in any mgor differences in reponses.

Sample Description

Intotal, 813 Wiscons n respondents completed the survey in Phase 11, After these data were collected,
anumber of highway segmentswere found to not meet inclusion criteriafor the sudy. Intota, 23 surveys
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needed to be dropped from Phase Il analyses, effectively reducing the sample size from 813 to 790.
Additionaly, Segment 33 wasfound to haveaPDI va ue of zero, ava ue suspected by theWisconsn DOT
to be inaccurate. Six respondents were ingtructed to drive this segment of highway. This segment was
dropped from al PDI andyses, thereby reducing the sample size from 790 to 784 for andyses involving
PDI only.

The final sample (n = 790) was 52.9 percent males and 47.1 percent female. This compares with a55
percent mae and 45 percent female in the Phase |1 sample of 402 Wisconsin respondents. The sample
wasapproximately normaly distributed with regardto age. Approximately 27 percent of respondentswere
inthe 18 to 35 year old age category, while 26 percent were 36 to 49 and 37 percent were aged 50 and
older. Approximately 23 percent of the 790 respondents were college graduates. These percentages are
very smilar to figures found in Phase |1, where gpproximately 30 percent of respondents were in the 18
to 35 year old age category, 34 percent were 36 to 49 and 36 percent were aged 50 and older. In Phase
[, approximately 26 percent of the 402 respondents were college graduates.

Interms of driving frequency, 22.3 percent drove the designated highway stretch more than once aweek.
About athird of the sample ( 31.8%) droveit once amonth, while only 9.2 percent reported driving the
sretch once ayear. Since the highway segmentsin Phase |1 were respondent-sel ected, no comparisons
can be made. Asto vehicle type, over half (56.1%) drove cars, with the next two largest vehicle types
being pickup trucks (21.9%) and sport utility vehicles (10.7%). These compare with 58 percent cars, 20
percent pickups, and 12 percent minivansivansin the Phase || sample (sport utilities were only 8%).

Respondent’ s self-reported vehide ride quality was moderatel y skewed, with more respondents reporting
a good ride quality than a poor ride quaity. Specificaly, 74 percent of respondents categorized their
vehicle sride quality as“good” or “very good,” and only 4.3 percent categorized ride qudity as* poor” or
“very poor.” Phase Il had nearly identical frequencies with 73 percent and 4.2 percent respectively.
Fndly, with regard to other licenses, 11.5 percent held commercid driver licenses whereas 14.4 percent
had motorcyclelicenses. Phase |l percentages were nearly identical with 11 percent holding CDL and 13
percent with motorcycle licenses.



OBJECTIVE 1:
DESCRIBINGDRIVERSATISFACTIONANDPHYSICAL PAVEMENT CHARACTERISTICS

As with Phase Il of the study, respondents were asked how much they agree or disagree with three
statements about the quaity of a selected segment of state highway pavement which they were assigned
to drive.  The digribution of responses can be seen in Table 1.1. The anadyds condsts of 790
respondents. Insummary, 67.3 percent (n=532) of respondents strongly agreed or somewhat agreed that
they were satisfied with the pavement. Approximately half (45.8% or 362) of respondents strongly agreed
or somewhat agreed that the pavement was better than most stretches

Table 1.1: Frequency and percent of respondents who agreed or

disagreed with three satisfaction assessment (threshold) statements.
(Analysisincludes only respondents who drove on seg_:;mentsthat met inclusion criteria)

Vaue Labe Vadue Frequency Percent

Q57.1 AM SATISFIED WITH THE PAVEMENT ON THISSECTION OF HIGHWAY

STRONGLY DISAGREE 1 113 14.3
SOMEWHAT DISAGREE 2 106 134

FEEL NEUTRAL 3 39 4.9
SOMEWHAT AGREE 4 223 28.2
STRONGLY AGREE 5 309 39.1
Total 790 100.0

Q58. THE PAVEMENT ON THISSECTION ISBETTER THAN MOST SECTIONS OF STATE HIGHWAYS
I'VE DRIVEN RECENTLY.

STRONGLY DISAGREE 1 125 158
SOMEWHAT DISAGREE 2 170 215
FEEL NEUTRAL 3 133 16.8
SOMEWHAT AGREE 4 226 286
STRONGLY AGREE 5 136 17.2
Tota 790 100.0
Q59. THE PAVEMENT ON THISSECTION SHOULD BE IMPROVED

STRONGLY DISAGREE 1 173 219
SOMEWHAT DISAGREE 2 154 19.5
FEEL NEUTRAL 3 80 10.1
SOMEWHAT AGREE 4 180 228
STRONGLY AGREE 5 203 25.7
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of date highway. Likewise, gpproximately haf (48.5% or 383) of the sample said that the pavement on
their identified segment of highway should be improved. The comparable percentages from the Phase I
survey were more favorable. 79 percent were satisfied, 55 percent thought the pavement was better than
most and only 32 percent said the pavement should be improved. These differences may be attributable
to the different methodology employed in Phase [l and Phasel11. In Phasell, there was an over-sampling
of good highways. It is possible that respondents in Phase |1 salf-sdected good Stretches of highway to
drive, or tend to have afavorable bias toward roads they frequently drive.

Two physica pavement measures were andyzed for Phase 111, International Roughness Index values
typicdly range from O to 5 with higher values indicating a rougher pavement surface. The minimum and
maximum IRl vauesfor the highways furnished by the Wisconsn DOT in the samplewere 0.66 and 5.11,
regpectively. Table 1.2 presentsascaeto facilitate interpretation. The mean IRI vaue of the samplewas
goproximately 2.2, with a standard deviation of .80. The median IRI value was aso approximately 2.2.
The overdl shape digtribution was relatively flat, with goproximately equa numbers of roads in eech IRl
category (see below). Thiswas by sampling design and isin contrast to the IRI digtribution in Phase I,
which was moderatdly positively skewed resulting from aproportionately greater number of highwayswith
lower IRI values (i.e., better rides) were sampled.

Table 1.2: IRI Interpretive Categories
(asprovided by Wisconsin DOT)

I nterpretive
Range Category Percent of Sample
0.00-1.44 Very Good 16.3
1.45-1.80 Good 14.2
1.81-2.25 Far 239
2.26-2.90 Poor 23.2
>2.90 Very Poor 22.4

Scores on the Pavement Condition Index (PDI) values range from O to 100 with lower vaues indicating
better pavement qudity. Theminimum (best) and maximum (worst) PDI vauesfor highwaysin the sample
furnished by the Wisconsn DOT were 0 and 99, respectively. Table 1.3 presents a scae to facilitate
interpretation. The mean PDI vaue of the sample was 39 with a sandard deviation of 27. The median
PDI valuewas 33. The overdl shape of the distribution was positively skewed because a proportionately
greater number of highwayswith lower PDI vaueswere sampled (i.e., roadswith less digtress, and hence
higher qudlity).
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Table 1.3: PDI Interpretive Categories
(as provided by Wisconsin DOT)

I nterpretive
Range Category Percent of Sample
0to 19 Very Good 25.8
20to0 39 Good 304
40to 59 Far 18.5
60to 79 Poor 16.6
80 to 100 Very Poor 8.8
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OBJECTIVE 2:
DESCRIBINGTHEHIGHWAY SEGMENTSSAMPLED AND TESTING FOR DIFFERENCES.

Wisconsin DOT requested sampling across two regions (North and South, with Didtricts 2, 3, 4 and 5
excluded) and two pavement types, (Flexibleand Rigid), and two highway classes (Arterid and Collector).
Within each of these cdlls, pavements of “excdlent”, “good”, “far” and “poor” quality were sampled.
Table 2.1 presents targeted numbers and actua completed interviews by pavement type, highway class,
regionand pavement qudity. Intotal, 790 usableinterviewswere completed. Thiswas 10 interviewsshy
of the targeted 800.

In andyzing differences, discussions were held with WisDOT daff. It was agreed that a statistical
difference in mean satisfaction for IRI had to exceed 0.2 to 0.3 before it would be analyzed for practica
differences. Also, if differences in ride tolerance result between AC and PCC pavements, it is partly
attributed to the fact that unfiltered data are being used that include the effect of tining that can not be fdlt
by the driving public indde the vehide. The WisDOT daff believesthat the same IRI may be subjectively
different to red people, i.e. they may not fed the samefor AC and PCC pavements. Thiswill be discussed
in the condusions

Thesediscussonson datigtica and red differencesin PDI resulted in an agreement with the WisDOT staff
that a difference lessthan 10in PDI, in the upper and lower quality rangesare not practicaly different, but
in the mid range, between a PDI of 40 to 70, they should be reviewed carefully by the research team to
determineif there truly isared difference even though thet differenceislessthan 10 in vaue

Analyses were conducted to search for differencesin satisfaction asafunction of highway class, region or
pavement type. For these analyses, only those subjects who agreed or strongly agreed with Q57 were
included (i.e, "I am satisfied with this section of highway", herein referred to as “satisfied”). These
respondents were selected to identify the possible presence of mean differencesin IRI and PDI cutoffs
for those who are satisfied.  Specificaly, a series of T-tests were conducted, using IRI or PDI as the
dependent variableand either, 1) region, 2) pavement typeor 3) highway classastheindependent varigble.
The T testisthe appropriate Satistical test to determine differences betweentwomeans.  This created Six
series of T-tests atogether (i.e., 2 dependent variables by 3 independent variables). The logic of the
andyss is as follows  If sgnificant differences are detected, a different psychologica dynamic may be
needed to explain the incons stencies and subsequent analyses may have to focus on a particular highway
class, pavement type or regiond subgroup. The vaue of P represents Satistica significance, with a
maximum p value of .05 required for atigticd difference. The vaue of t canrangefrom0to 7 or 8, with
anything over 1.96 being Sgnificant. Thesgn of thet vaueindicatesif thefirst valueissmaler (-) or larger
(+) than the second compared.

Theresults of the T tests are shown in Figures 2.2 through 2.6.
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and IRl Pavement Quality Range

Table 2.1: Targeted and Completed I nterviews by Region, Pavement Type

Arnterid Class Highways Collector Class Highways
Pavement Type Pavement Type
Hexible Rigid Hexible Rigd
T C F|T C F T C F|T C F
V.Goodl 20 24 24|20 4 @ - V.Goodl 20 32 32|20 - -
Goodl 20 33 33|20 6 - Goodf 20 24 24120 - -

North Farl20 41 41|20 31 25 [North Farf 20 33 33|20

(Dist. Poor]20 35 35|20 41 41 | (Dis. Poorl 20 36 36|20 - -
67&89) 6,789
V.Poorf 20 28 28 |20 38 37 ViPoorf 20 31 31|20 - -
Totd 100 161 161 100 120 103 Totd 100 156 156 100 - -
Arterid Class Highways Collector Class Highways
Pavement Type Pavement Type

Hexible Rigid Hexible Rigd
T C F|T Cc F T C F|T Cc F
V.Goodl 20 28 28 |20 23 21 V.Goodl 20 24 24|20 - -
Goodf20 25 2520 12 9 Good 20 21 21|20 - -

South Farl20 30 30 |20 28 28 | South Farf 20 32 32|20
(Dist.1) Poorf20 23 23|20 19 18 |(Dis. ) Poorl 20 30 30|20
ViPoorl 20 24 24| 20 27 27 V-Poorf 20 30 30| 20

Total 100 130 130 100 109 103 Total 100 137 137 100

Note: T = Targeted interviews, C = Completed interviews by WSRL,
F=Find interviewsinduded in andyses.
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Table 2.2 Mean IRI valuesfor those“ satisfied” by Region, within and acr oss Pavement
Type and Pavement Class.

MEAN IRI
PAVEMENT North South t-value P Statistical  Practical
GROUPS diff.? diff.?

All Pavements  2.17 (275)'  2.12(257) .66 .50 No No

All Arterids ~ 2.29 (166) 2.11 (170) 2.13 .03 Yes No

All Collectors  1.99 (109) 2.15(87) -1.52 A2 No No

All HexiblePvmnts 2.08 (221) 2.11 (175) -.49 .62 No No
All Rigid Pvmnts.  2.55 (54) 2.14 (82 4.07 .001 Yes Maybe

Hexible Arterid  2.16 (112) 2.08 (88) .66 51 No No
Rigid Arterid ~ 2.55 (54) 2.14 (82) 4.07 .001 Yes Maybe

Fexible Collector  1.98 (109) 2.15(87) -1.52 A3 No No

! Samplesize

Table 2.3: Mean PDI valuesfor those" satistied” by Region, within and acr 0ss Pavement
Type and Pavement Class.

MEAN PDI
PAVEMENT North South t-value P Statistical  Practical
GROUPS diff.? diff.?
All Pavements  43.6 (275)!  31.3 (254) 5.25 .001 Yes Yes
All Arterids  41.5(166) 28.1(170) 4.68 .001 Yes Yes
All Collectors  47.0 (109) 37.7 (84) 2.28 .024 Yes Maybe
All Hexible 48.2(221) 36.6 (172) 4.28 .001 Yes Yes
All Rigid Pvmnts~ 25.2(54)  20.1(82) 1.24 218 No No
Fexible Arterid  49.4 (112) 35.6 (88) 3.85 .001 Yes Yes
Rigid Arterid ~ 25.2 (54) 20.1 (82) 1.24 218 No No
Flexible Collector  47.0 (109) 37.7 (84) 2.28 .020 Yes Maybe
! Sample Sze
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Table 2.4: Mean IRI valuesfor those“ satisfied” by Pavement Type, within and across
Region and Pavement Class.

MEAN IRI
PAVEMENT Flexible Rigid t-value P Statistical  Practical
GROUPS diff.? diff.?
All Pavements 2,09 (396)!  2.31 (136) -2.78 .006 Yes No
All Arterids  2.13 (200) 2.31 (136) -2.05 .04 Yes No
All North.  2.08 (221) 2.55 (54) -4.60 .001 Yes Yes
All South. 212 (175)  2.14(82) -.24 81 No No
Northern Arterid ~ 2.17 (112) 2.55 (54) -3.52 .001 Yes Yes
Southern Arterid ~ 2.09 (88) 2.15(82) -.46 .65 No No

! Sample Size

Table 2.5: Mean PDI valuesfor those“ satisfied” by Pavement Type, within and acr oss
Region and Pavement Class.

MEAN PDI
PAVEMENT  Flexible Rigid  tvalue P  Statistica  Practica
GROUPS diff.? diff.?
All Pavements  43.1(393)! 22.1(136) 804  .001 Yes Yes
All Arterids  43.3(200) 22.1(136) 7.64  .001 Yes Yes
All North. 482 (221) 252(54) 567  .001 Yes Yes
All South.  36.6(172) 20.1(82) 498  .001 Yes Yes
Northern Arteridl  49.4(112)  252(54) 592  .001 Yes Yes
Southern Arteridl  35.6(88)  20.1(82) 418 .00l Yes Yes

! Sample Size
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Table 2.6: Mean IRI valuesfor those “ satisfied” by Pavement Class, within and across
Pavement Type and Region.

MEAN IRI
PAVEMENT Arterial Collector t-value P Statistical  Practical
GROUPS diff.? diff.?
All Pavements  2.20 (336)!  2.06 (196) 2.07 .04 Yes No
All Hexible 2,13 (200) 2.05 (196) .88 37 No No
All North. 2,29 (166) 1.98 (109) 361 .001 Yes Maybe
All South.  211(170)  2.15(87) 34 73 No No
Northern Flexible 2,17 (112) 1.98 (109) 1.83 .07 No No
Southern Flexible 2,08 (88) 2.15 (87) 48 631 No No
! Sample Size

Table2.7: Mean PDI valuesfor those “ satisfied” by Pavement Class, within and across
Pavement Type and Region.

MEAN PDI
PAVEMENT Arterial Collector t-value P Statistical  Practical

GROUPS diff.? diff.?

All Pavements  34.7 (336)* 42.9 (193) 3.30 .001 Yes No

All Hexible  43.3 (200) 43.0 (193) A3 .89 No No

All North.  41.5 (166) 47.0 (109) 1.58 116 No No
All South.  28.1 (170) 37.7 (84) 2.82 .005 Yes Maybe

Northern  49.4 (112) 47.0 (109) .62 54 No No

Southern 35.6 (88) 37.7 (84) .59 .56 No No

! Sample Size
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There are gatidicdly sgnificant differences in mean IRI vaues of those “satisfied”, between North and
South regions (see Table 2.2), for dl arterids, dl rigid pavements and rigid arterids. The difference for
dl aterids is not practicaly different (<0.2). Since there are no rigid collectors, differences will be
andyzed between North and South for rigid pavementsin Objective 3. No practicd differencesin mean
IRI levels of satisfaction between regions are consdered as discussed later in Objective 3.

There are gdtidticdly sgnificant differencesin mean IRl of those “satisfied”, between pavement typesin
al pavements and dl arterias (see Table 2.4) but these are deemed to not be practicaly different. The
differences in mean IRI between pavement types for all North pavements and North arterials are both
datidicdly different and practicaly different and will be explored in Objectives 3 and 4.

There are daidicdly sgnificant differencesin mean IRI of those “satisfied” between highway classes for
dl pavements (seeTable 2.6) but these are not practicaly different. The gatistically sgnificant difference
in mean IRI between North arterids and North collectors is just barely practicaly different and will be
exploredin Objective 3.

There are gatigtically sgnificant differences in mean PDI values between North and South regions (see
Table 2.3). Thisistruefor dl pavements, dl arteridsand dl collectors, and for flexible pavements but not
for rigid pavements. These will dso be tested in Objectives 3 and 4, as these are considered red
differences aswell as being datisticaly different.

Thedaidicdly sgnificant differencesin mean PDI between pavement typesin dl groupingsin Table 2.5
are practicdly different aswell and will dso be explored in Objectives 3 and 4.

The gatigticaly sgnificant differences in mean PDI between dl collectors and dl arterids (Table 2.7) is

lessthan 10 therefore deemed not practicaly different. The differences between South Arterialsand South
Collectorswill be explored in Objectives 3 and 4.
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OBJECTIVE 3:
DESCRIBING THE RELATIONSHIP BETWEEN PAVEMENT CHARACTERISTICS AND
DRIVER SATISFACTION USING PHASE || METHODOLOGY

Thethird objective of thisstudy isto describe the relationship between pavement characteristicsand driver
satigfaction. The fundamental question of when drivers are satisfied with the condition of the pavement
surface has important policy implications — namely, what distress and roughness levels are tolerated by
the public? This question was investigated using the same strategy employed in Phase 1. IRl and PDI
vaueswereidentified for the cumulative percent of respondentswho agreed with each the three satisfaction
questions (Q57, Q58, and Q59). Using thistechnique, the researchers were ableto answer questions such
as “a what IRI vaue might we expect 70 percent of adl participating drivers to be satisfied with a given
section of highway?” For this andysis, the three measures of satisfaction were recoded into an agree-
disagree format, such that responses of “strongly agree” and “agree” coded as 1" and responses of “fed
neutrd,” “disagreg’ and “strongly disagree’ were coded as“0.” Table 3.1 presents IRI cutoff vaues as
related to the statement “1 am satisfied with the pavement on this section of highway.” For this andyss,
IRI vaues were ranked from high (poor) to low (good) for IRI for respondents who agreed with the three
satifaction questions. Using this distribution of decreasing IRI scores, the team pinpointed key pavement
index values as afunction of the cumulative percent of the sample that agrees with each of the satisfaction
questions. Similar data are presented for PDI in Table 3.2. In each table, the 95 percent confidence
intervas for pavement index scores (i.e., IRl or PDI scores) are presented at the bottom of each table.
The confidence intervas were based on the standard error of the relevant pavement index.

When the IRI vduesin Table 3.1 are compared to parale anayses conducted in Phase I, we find a
generd congstency or amilarity of the data. For example, for Phasell, the IRI vauesthat “ satisfied” 20,
30, 40, 50 and 60 percent of the samplewere 2.42, 2.08 1.80, 1.57, 1.33 and 1.13. The paralld cutoffs
for Phase 111 were 2.51, 2.18, 1.89, 1.69 and 1.26. In Phase Il, 79 percent agreed that they were
“satisfied” with pavement overal, whereasin Phase11, only 67.3 percent agreed with this statement. The
differenceismogt likely afunction of the distribution of the pavements sampled. By design, Phaselll had
a flatter, gretified distribution of pavements with approximatdly equa numbers of highways in the “very
good”, “good”, “fair”, “poor” and “very poor” range. By contrast, Phase | had arelative over-sampling
of roadsinthe“good” and “very good” range. Theresultsin Phaselll should be consdered morerdiable
because extra care was taken to ensure that the cutoffs are not purdly afunction of the highways sampled.

A same procedure was employed for PDI scores. The cutoff vaues for PDI are shown in Table 3.2.
Again, the cutoffswere cal culated for the entire sample (found at thetop of thetable) and for each possible
subgroup of the sample. Figures 3.1 and 3.2 are prepared from Tables 3.1 and 3.2 and show the
cumulaive percent of respondents who agreed with all three questions, plotted against the respective IRI
and PDI vaues, for dl pavements.

Again, looking at the PDI datafor the entire sample, Phase 111 results follow the same generd pattern as
results from Phase 1. The cutoff scores are within 10 points of each other. A differenceisthat in Phase
[, agreater overal number of respondents were “satisfied” with the pavement (generating
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Table 3.1: IRI Cutoffsfor Question 57
At what IRI valuesdid X percent of therespondentsagree or strongly agree with the

following statement:

“1 am satisfied with the pavement on this section of highway."

Cumulative Percent

10% 20% 30% 40% 50% 60% 70% % Agreed
Entire Sample 290 251 218 1.89 1.69 1.26 - 67.3% or 532/790
North and South Regions Combined
All Flexible 290 234 207 1.78 162 118 - 67.3% or 396/584
Flex. Arterials 328 248 1.99 1.85 1.63 1.09 - 67.8% or 200/291
Flex. 2.76 2.26 207 178 142 1.20 - 66.9% or 196/293
All Rigid 295 260 238 211 1.89 133 - 66.0% or 136/206
All Arterials 295 259 233 1.92 170 129 - 67.7% or 336/497
Pavement Type Combined
AllNorth 29 257 223 191 170 120 - 65.5% or 145/420
North Arterials 290 264 238 192 172 112 - 62.99% or 166/264
South 306 229 213 1.85 164 131 : 69.5% or 257/370
South Arterial 320 243 213 1.86 164 131 .95 73.0% or 170/233
Pavement Classes Combined
All North Flex 290 251 2.07 1.89 1.69 128 . 69.7% or 221/317
All South Flex 328 2.26 2.00 177 1.42 104 - 65.9% or 172/261
Individual Cells
N Arterial Flex 290 267 1.99 1.89 170 132 - 69.6% or 112/161
N Arterial Rigid 2,90 2.64 257 223 1.80 - - 52.4% or 54/103
N Collector 268 230 207 1.80 152 120 88 69.9% or 109/156
S Arterial Flex 328 243 213 163 159 104 - 67.7% or 88/130
S Arterial Rigid 306 256 221 205 182 164 131  79:6%or82/103
SCollector 286 2.26 202 1.77 142 118 - 63.5% or 87/137

a=95% Confidence Intervals equal plus or minus .05 (e.g., the CI for 2.9 would be 2.85 to 2.95).
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Table 3.2: PDI Cutoffsfor Question 57

At what PDI valuesdid X percent of the respondents agree or strongly agree with the

following statement:

“1 am satisfied with the pavement on this section of highway."

Cumulative Percent
10% 20% 30% 40% 50% 60% 70%

% Agreed

Entire Sample 71 57 36 27 15 0 -

North and South Regions Combined

All Flexible 73 59 48 33 23 13 =
Flex. Arterials 72 59 48 33 26 13 -
Flex. 78 59 44 33 20 7 -

All Rigid 50 30 20 6 0 0 -

All Arterials 70 52 32 26 13 0 =

Pavement Type Combined

All North 80 58 45 28 19 11 -
North Arterials 72 58 30 28 19 0 -
South 67 48 33 23 7 0 -

South Arterial 63 42 3 23 3 0 0

Pavement Classes Combined

All North Flex 82 67 55 40 23 13 -
All South Flex 67 48 36 28 23 0 -

Individual Cells

N Arterial Flex 81 70 58 43 27 16 -

N Arterial Rigid 30 28 23 15 0 -

N Collector 93 61 55 33 20 13 7

S Arterial Flex 63 48 33 29 23 7 -

S Arterial Rigid 62 42 19 3 0 0 0

S Collector 72 56 38 27 19 0 -
Flex

67.5% or 529/784

68.0% or 393/578

68.7% or 200/291

67.2% or 193/287

66.0% or 136/206

67.7% or 336/497

65.5% or 145/420

62.9% or 166/264

69.8% or 254/364

73.0% or 170/233

69.7% or 221/317

65.9% or 172/261

69.6% or 112/161

52.4% or 54/103

70% or 109/156

67.7% or 88/130

79.6% or 82/103

64.1% or 84/131

a=95% Confidence Intervals equal plus or minus 2.0 (e.g., the Cl for 71 would be 69 to 73).
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Figure 3.1:
At what IRI valuesdid X%

of respondents agree with
the following three
statements:

" | am satisfied with the pavement on this section of
highway"

" The pavement on this section of highway is better
than most sections of state highways|'ve driven
recently in Wisconsin"

" The pavement on this section of highway should be
improved"

Legend
Satisfied Q57

IRI Value

Better Q58
Improved Q59

1 T T
10 20 30

I I I I
40 50 60 70 80

Cumulative Percent who Agreed

Data are graphed for the total sample (N = 790). Datafor
Q57 correspondsto data presented in Table 3.1.
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Figure 3.2

At what PDI valuesdid
X% of respondents agree
with the following three
statements:

" | am satisfied with the pavement on this section of
highway"

" The pavement on this section of highway is better
than most sections of state highways |'ve driven
recently in Wisconsin"

" The pavement on this section of highway should be
improved"
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Dataare graphed for the total ssmple (N = 784). Datafor
Q57 corresponds to data presented in Table 3.2.
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acutoff score of 13 for 60% and 70%). These vaues are either O or non-existent for Phase I11. Again,
this difference can most easily be explained by differences in the sampling approach employed in each
Phase.

Review of Differences Between Regions, Pavement Types and Classifications

In Objective 2, Table 2.2, there were statistica differences in mean IRI for those “satisfied”  between
North and South regions for rigid pavements. A review of Table 3.1, linesfourteen and seventeen (
North arterid rigid and South arterid rigid, which are dl the rigid pavements since there are no rigid
Collectors), for al percentiles, shows a close rdationship. Therefore no practica differences are
considered to exist between regions for IRl in setting thresholds in Objective 4. Likewise, comparing
lines eleven and twelve, Table 3.1 (al North flexible and al South flexible) shows no practica
differences affecting thresholds.

The differences in mean IRl shown in Table 2.4 between flexible and rigid pavements for al North
pavementswere dso reviewed using thedataon lines eleven and fourteen (al North flexibleand North
aterid rigid) in Table 3.1. The differences may be practicaly different as well as satisticaly different.
Smilar review of lines13and 14in Table 3.1 a so show there may be differences between pavement types
inNortharterids. Becausesamplesizein Northrigid arteridsissmadl (54), groupingsof dl rigid pavements
will be compared to dl flexible pavements and reviewed in Obj ective 4 when reviewing thresholds.

The differences in mean IRI between North arteriads and North collectors (Table 2.6) were likewise
reviewed and the differences (lines eight and fifteen, Table 3.1), dthough atigicdly sgnificant, have
no practica difference that would affect setting thresholdsin Objective 4.

All the differences in mean PDI shown in Table 2.3 between North and South regions are al practicd,
based onreview of Table 3.2, aswdl as being satidicdly sgnificant, and will be explored in Objective
4.

All differencesinmean PDI, showninTable 2.5, between flexibleand rigid pavementsaredso dl practica
aswd| asgatisticaly sgnificant, based onareview of Table 3.2, and will beexplored further in Obj ective
4.

Those differencesin mean PDI shown in Table 2.7 between South Arteriads and South Collectors were
reviewed usnglinesten and eighteen, Table 3.2. Thesemay bepracticdly different and will beexplored
further in Objective 4.

Direct Correlations - Physical I ndices and Measures Of Satisfaction

Fndly, another way of examining the relationship between driver satisfaction and physica indices of

pavement condition and roughness is to look at the zero-order (i.e., uncontrolled) correlations between
these two varigbles. Table 3.3 presents the relationships between these variables, including an overdl
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index of “satisfaction” — the summation of the three “threshold” measures of satisfaction with pavement
conditions.

. “| am stisfied with the pavement on this section of highway” (Q57);

. “The pavement onthisstretch of highway isbetter than most of the stretches of state highwaysl’ve
driven in Wisconan” (Q59);

. “The pavement on this section of highway should be improved” (Q59, reverse coded);

Respondents indicated their agreement or disagreement with each item on afive-point, Likert-type scale.
Reliability (Cronbach’s dphaor 1) for the unidimensiond satisfaction index is a satisfactory 0.85. This
is a measure of how consstently each of the three questions were answered. Higher scores represent
greater satisfaction. The satisfaction index should have a negative zero-order (i.e., uncontrolled)
relationship with both IRl and PDI because higher scores on both represent poorer pavement quaity
(rougher pavement or more distress).

Ascanbeseenin Table 3.3, IRI correlated more highly with satisfaction than did PDI. All relaionships
were dgnificant and in the predicted direction. Aspredicted, the strength of these rdationshipsdidincrease
dightly in magnitude over Phase 11 results for IR, but decreased for PDI (Phase Il included only PDI for
flex pavements). Still, the magnitude of the relationship between satisfaction and pavement indicescan be
characterized as small. Approximately 4 percent (0.19%) of the variance in satisfaction can be accounted
for by IRI vdues. This means that the remaining 96 percent of the variance in satisfaction can be
sysemdicaly accounted for by other variables or will remain error variance (do to measurement or
sampling error, etc.). These findings reaffirm importance of using a psychologica model predict and
understand driver “satisfaction”, a congtruct of congderable psychologica complexity.

Anocther illugration of this occursin examination of Figure 3.2, for PDI. If one were to connect avaue
of 100 in PDI (a pavement so poor it does't exist in the sample) and presume no one (0%) would agree
they were satisfied, and draw a straight line down to a PDI of O (perfect pavement) and assume 100
percent would be satisfied, there is considerable space between the existing solid line representing those
agreeing they were satisfied and the theoreticd line described above.  This shows graphicaly, why
physica indices done don't describe satisfaction. Other variables affect driver satisfaction.

Note: 1.

Cronbach’s alpha @) is a standard measure of the internal consistency or reliability of a summated scde. The satigtic
messures the extent to which the items which comprise the scadle co-vary and form a scade with a single underlying
dimenson. A high Cronbach’'s apha indicates a unidimensiona scae ( i.e. the component items al seem to be measuring
the same underlying condruct). Alpha can range from - 1 through + 1. Unacceptable dphas are any negative apha or
positive aphas less than 0.5. Margina aphas range from 0.5 to about 0.75. Good alphas are 0.75 or above (some say
0.8 or above). The dronger the postive corrdation among the items thaet comprise the scae, the higher the interna
consstency of the scde, the higher the Cronbach’s dpha vadue, and the lower the measurement error in the index..

Generdly, acoeptable dphavaues are .5 or aove and superb vaues are .8 or above.
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Table 3.3: Pearson r (zero-order) correlations between
satisfaction measures and indices of physical roughness
and pavement condition.

Physical Pavement Measure

(Q57) | AM SATISFIED WITH THE PAVEMENT - 19x** -.09*
ON THIS SECTION OF HIGHWAY.

(Q58) THE PAVEMENT ON THIS STRETCH OF

HIGHWAY IS BETTER THAN MOST OF THE e 10+
STRETCHES OF STATE HIGHWAY |'VE DRIVEN

ON RECENTLY IN WiSCONSIN .

(Q59) THE PAVEMENT ON THIS STRETCH OF +.20%** +.11**
HIGHWAY SHOULD BE IMPROVED.

SATISFACTION INDEX L 1gHH L 11%*
(THREE QUESTIONS COMBINED, WITH Q59

REVERSE-CODED)
Significancekey: ** p #.01 ***p# .001
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OBJECTIVE 4:

DESCRIBING THE RELATIONSHIPBETWEEN PAVEMENT CHARACTERISTICSAND DRIVER
SATISFACTION -

THRESHOLDSFOR PAVEMENT IMPROVEMENT FOR THE WISCONSIN DOT

I ntroduction

Phase 111 results pardlded those of Phase 11, with greater accuracy because of sampling and interview
procedures. However, the team believes other approachesto interpreting the data should aso be utilized.
Satisfection for IRI ranged from those “ satisfied” with an IRl as poor as approximately 3.3 to an IRI as
good as 0.7 (estimated values), while satisfaction for PDI ranged from pavements as poor as a PDI of
goproximately 79to aPDI asgood as0. Similar variations existed in the range of respondentswho agreed
pavements should beimproved. In Phase I11, however, sample size was much larger, making possble a
separate andyds of each question by pavement type using just the portion of the sample that strongly
agreed or agreed with the three satisfaction questions.

Because the sample was selected based on International Roughness Index (IRI), a comparison of the
survey responseand segment condition wasreviewed fromTable | .1 and compared to sample distribution
by PDI. Thisisadsoshownin Tables 1.2 and 1.3. The WisDOT sdlected samples more heavily fromthe
“far” to"very poor” pavement condition based on IRI (Tablesl.1, 1.2and 2.1). Looking a Table 2.1,
roughly 31 percent (241 of 790) of the surveyswere conducted on highwaysin the*good” or “very good”
condition based on IRI. From Table 1.1, 67 percent (532 of 790) agreed they were “satisfied” with
pavements. Likewise, approximately 69 percent (from Table 1.2) of the surveys were conducted on
highways with “fair” to “very poor” pavements and approximately 46 percent (Table 1.1) agreed the
highway should beimproved. Thereisthat overlap that needsto be explained as noted previoudy. Also,
as noted previoudy, there were no practica differencesin mean IRI in any region or anong the pavement
types (see Objectives 2 and 3).

A comparison of Tables 1.2 and 1.3 shows that segment sdection resulted in just the opposite result in
terms of digtribution of survey results based on PDI. While Table 1.2 shows gpproximately 69 percent
of surveys were on highwaysin the “fair” to “very poor” condition based on IRI, Table 1.3 shows only
43.9 percent conducted on the same ranges of highway condition. Thisshowslow corrdation of IRl and
PDI quality ranges below the “good” condition. This will be discussed later in Objective 6 and
recommendations. Therewas difficulty finding rurd two lane highway segmentsin therigid category inthe
North region, and some sdlected did not meet criteria.

InTables 4.1, 4.2 and 4.3, percent of sampleis taken as only those who strongly agreed or agreed with
the three satisfaction questions (Questions 57, 58 and 59). Hence those who disagreed or were neutra
are not included. The sample szeisshown inthe right column. Becausethisisalarge sample (532 for Q
57) and because the range of pavements that resulted in satisfaction is very broad, the team believes that
the results of the questions can be separated and compared. If a pavement of given quality results in
satisfaction for a particular respondent, it is presumed pavements of higher quaity would dso be
satisfactory. That may not be true, because satisfaction is such a multi-dependent variable.
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Table4.1: At what IRI Q57: "| am satisfied with the pavement on this section of

H 0 highway"
Val Ues dl d x /0 Of . Q58: " The pavement on this section of highway is better than
r espondents agree with most sections of state highways |'ve driven recently in Wisconsin®
3 Q59: “The pavement on this section of highway should be
thefollowing three mproved”

statements®:

Cumulative Percent

Question 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% N
All Responses
Q57 3.28 2.76 2.48 2.24 2.05 1.89 1.74 1.42 1.25 .66 532
Q58 3.36 2.78 2.53 2.26 2.07 1.89 1.74 1.42 1.28 .66 362
Q59 1.39 1.77 191 2.18 2.29 2.57 2.76 2.95 3.36 511 383
All North Pavements
Q57 2.95 2.79 2.59 2.38 2.08 1.91 1.75 1.52 1.26 .69 275
Q58 3.01 2.87 2.64 2.48 2.23 1.91 1.75 1.52 1.28 .69 176
Q59 1.53 1.80 1.92 2.10 2.38 2.59 2.68 2.90 3.01 4.15 216
All South Pavements
Q57 3.36 2.67 2.29 2.18 1.94 1.78 1.69 1.39 1.18 .66 257
Q58 3.42 2.67 2.29 2.21 2.00 1.82 1.69 1.39 1.25 .66 186
Q59 1.18 1.74 1.86 2.18 2.27 2.46 2.90 3.30 3.80 5.11 167
All Flexible Pavements
Q57 3.42 2.68 2.32 2.13 1.92 1.78 1.69 1.39 1.09 .66 396
Q58 3.49 2.78 2.38 2.23 1.94 1.77 1.69 1.40 1.18 .66 265
Q59 1.20 1.70 1.85 1.94 2.13 2.30 2.64 2.90 3.48 511 285
All Rigid Pavements

Q57 3.06 2.90 2.64 2.57 2.29 2.21 1.94 1.82 1.33 1.25 136
Q58 3.06 2.90 2.59 2.57 2.29 2.21 2.05 1.82 1.33 1.25 97
Q59 .89 221 2.56 2.59 2.60 2.90 2.95 3.01 3.36 3.72 98

a=The thresholds presented in this table were based on a cumulative distribution of IRI values for only
respondents who agreed or strongly agreed with the above questions. 95% Confidence Intervals equal
plus or minus .05 (e.g., the ClI for 2.8 would be 2.75 to 2.85).
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Table4.2: At what PDI Q57: "| am satisfied with the pavement on this section of

H 0 highway"
Val Ues dl d X /0 Of . Q58: " The pavement on this section of highway is better than
r eSpOndentS agree with most sections of state highways I've driven recently in Wisconsin®
3 Q59: “The pavement on this section of highway should be
thefollowing three mproved”

statements®:

Cumulative Percent

Question 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% N
All Responses
Q57 77 67 56 41 32 27 20 13 0 0 529
Q58 73 62 52 38 30 27 19 7 0 0 361
Q59 7 20 23 30 35 49 59 68 77 97 378
All North Pavements
Q57 88 70 58 52 38 28 23 15 13 0 275
Q58 81 68 58 47 30 28 23 13 11 0 176
Q59 13 20 23 30 43 58 61 72 81 97 216
All South Pavements
Q57 71 62 42 36 29 23 7 0 0 0 254
Q58 71 59 42 36 29 23 7 0 0 0 185
Q59 0 13 23 28 32 42 50 63 73 83 162
All Flexible Pavements
Q57 82 70 58 51 38 32 23 16 7 0 393
Q58 81 67 58 48 36 30 23 13 7 0 264
Q59 13 23 28 35 48 56 61 72 80 97 280
All Rigid Pavements

Q57 62 37 30 28 19 11 0 0 0 0 136
Q58 62 37 30 28 19 3 0 0 0 0 97
Q59 0 6 15 20 23 28 30 37 62 73 98

a=The thresholds presented in this table were based on a cumulative distribution of PDI values for only
respondents who agreed or strongly agreed with the above questions. 95% Confidence Intervals equal
plus or minus 2.0 (e.g., the CI for 30 would be 28 to 32).
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Table4.3: At what PDI Q57: "| am satisfied with the pavement on this section of

1 0 highway"
Val Ues dld X A) Of . Q58: " The pavement on this section of highway is better than
r eSpOndentS agree with most sections of state highways I've driven recently in Wisconsin®
the fOI I OWi ng thr ee Q59: “The pavement on this section of highway should be
statements®.

improved”

Cumulative Percent

Question 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% N

All South Arterials

Q57 67 57 38 33 28 23 3 0 0 0 170
Q58 67 53 37 33 23 7 0 0 0 0 115
Q59 0 6 23 28 30 32 48 53 63 77 98

All South Collectors

Q57 73 63 56 41 36 27 23 13 0 0 84
Q58 82 72 56 41 36 28 23 23 7 0 70
Q59 13 23 27 38 42 49 63 72 73 83 64

a=The thresholds presented in this table were based on a cumulative distribution of PDI values for only
respondents who agreed or strongly agreed with the above questions. 95% Confidence Intervals equal
plus or minus 2.0 (e.g., the Cl for 30 would be 28 to 32).

30



But for purposes of this andyss, this will be assumed. Subsequent andysis of the mode explaining
satisfaction may modify that assumption, since other variables besides pavement indices can affect
satisfection.

Likewise, if apavement of agiven qudity isdeemed to need improvement for aparticular respondent, then
it is assumed pavements of lower quality would also be deemed to need improvement. Again, there are
potentid fallaciesin this assumption, but it will be presumed for purposes of drawing useful inferences out
of alarge sample size (383 for Q 59). Again, modd anaysis can modify that assumption.

InPhaselll, somewere” satisfied” with a*“very poor” pavement, othersrequired a“very good” pavement.
There were 532 (Table 1.1) “sisfied” with pavements, yet 383 thought the pavements “should be
improved”’, hence more than 130 respondents agreed with both “ satisfied” and “ should beimproved.” A
separate anaysis of those who SA or A with both Q57 (“satisfied”) and Q 59 (“should be improved”) is
contained in Obj ective 6.

Thefollowing andyses of dataincluded in Tables 4.1, 4.2 and 4.3 are provided to illustrate how the data
could beinterpreted and used for policy andyses asaguidein setting of IRI or PDI thresholdsto evauate
motorist’s satisfaction with pavements and to  determine the need for pavement replacement using only
physica indices. SnceTable 4.1, linesfour and seven, show rdaively smdl differencesbetween North
and South regions, separate threshold for IRI will not bedeveloped. However, separate analyseswill be
performed within pavement groups. All differencesfor PDI will be explored in this section for the need for
Separate threshold.

Analysisof “ Satisfied” Data - IRI - (Q57)

Wisconsin does not use a threshold of IRI for improvement done, relying more heavily on PDI. The
current boundary condition for the“fair” IRI range used by WisDOT isapproximately 1.81t0 2.25(Table
1.2).

All Pavements

Using theassumption that an individua respondent would be“ satisfied” with apavement qudity at or above
that indicated from their survey, analysis of dl pavements together (first line, Table 4.1 or Figure 4.1)
could be used for public perception input in the following manner.  If the lower range for “fair” IRI, (i.e.
2.25 or just above “poor”) is used as a threshold for replacement by WisDOT, it would only include
approximately 39 percent of those responding who agreed they were “satisfied” with pavements.  If the
threshold were set at an IRl of 1.8 (at the best end of the “fair” category), it would satisfy an estimated
65 percent of those who indicated “satisfied”. If the threshold were set at the best limit of the “good”
category (IRl = 1.45), it would include about 79 percent of those who indicated “ satisfied”.  An IRl of
1.74 would be needed to account for 70 percent of those who indicated “satisfied’. Thisthreshold isin
the “good” category. Pavement typeswere combined to calculate these estimates. Separate analysesfor
each pavement type are presented below. These anayses are based solely on physical data That done
isinaufficient, aswill be shown later in Objective 5. But it does give adifferent gpproach totheTable 3.1
results when the detaisarrayed asin Table 4.1
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. " | am satisfied with the pavement on this section of
Figure4.1: highway"
At What I RI Va-l ues d| d " The pavement on this section of highway is better

than most sections of state highways|'ve driven

X% of respondents agree ot sections of <
] ) recently in Wisconsin
with the following three
gaternentsg\: ;‘n':;lreosae\éﬁment on this section of highway should be

(All Pavements)

6
Legend
—=—— Satisfied (Q57)
5 ———=— Better (Q58) .’
------- Improved (Q59) ,"

IRI Value

0 T T T T T T T
10 20 30 40 50 60 70 80 90

Cumulative Percent who Agreed

Only subjects who agreed or strongly agreed with the
above questionswere included in the anaysis.
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Flexible Pavements Only

Thedatain Table 4.1 for flexible pavements are Satigticdly Sgnificant aswell aspracticdly different than
rigid pavements. Referring to the tenth line in Table 4.1 or Figure 4.2, an andysds amilar to dl
pavements was made. |If the same boundaries of the pavement quaity categories used in the preceding
andysis for dl pavements are gpplied to dl flexible pavements, an IRI of 2.25. (lower range of the
“fair’ category) would satisfy 34 percent of those who indicated “satisfied”. An IRI of 1.81 (best of the
“fair”) would include an estimated 57 percent of those who indicated “satisfied”. A threshold IRI at the
best of the*good” category (1.45) would account for an estimated 78 percent of those“ satisfied”. An IRl
of 1.69 would be needed to account for 70 percent of those indicating “satified”. Thisis doseto the
lower range of the “good” category.

Rigid Pavements Only

A smilar gpproachwas used for flexible pavements, and thisisshowninthethirteenth line of Table 4.1
or Figure 4.3. If the same boundaries of the pavement quality categories are gpplied to rigid pavements
only, anIRI of 2.25 (lower rangeof the“fair” category) would satisfy an estimated 54 percent of thosewho
indicated “satisfied”. An IRI of 1.81 (best of the“fair”) would include gpproximately 80 percent of those
who indicated “satisfied”. An IRI of 1.45 (best of the “good” category) would satisfy an estimated 88
percent of those " satisfied”. An IRI of 1.94 would be needed to account for 70 percent of those indicated
“stidfied’. Thisisabovethe middle of the“fair” category.

Analysis of “Should Be Improved” Data- IRI - (Q59)

A smilar assumption was made for Q 59 data as was made for Q 57 responses, i.e. a respondent who
indicated a pavement “should be improved” a agiven quaity level would dso agree that a pavement at a
lower quality level should also be improved. Again, that may or may not be appropriate, as satisfaction
is dependent on many variables. Thiswill be explored in Objective 5 with the mode testing.

All Pavements

Andyss of al pavements together third line, Table 4.1 or Figure 4.1) could be used for public
perception input in thisfashion.  If the lower boundary for “good” IR, (i.e. 1.8) or just better than “fair”)
is used as athreshold for replacement by the WisDOT, it would include an estimated 24 percent of those
agreeing that the pavements needed improvement (hereinafter referred to as“improve’). |If the threshold
were st a an IRl of 2.25 (at the lower range of the “fair” category, and just above “poor”), it would
include an estimated 45 percent of those who agreed with “improve’. An|IRI of 2.76 would account for
70 percent of those who agreed with “improve’. This threshold is near the lower range of the “poor”
category. Pavement typewas combined to calculate these estimates. Separate andyses (within pavement
type) are presented below. It should be cautioned that these analyses are based soldly on physica data
That doneisinaufficient, aswill be shown laer.
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Figure 4.2
At what IRI valuesdid

" | am satisfied with the pavement on this section of
highway"

" The pavement on this section of highway is better

than most sections of state highways |'ve driven
recently in Wisconsin"

X% of respondents agree
with the following three

" The pavement on this section of highway should be

Statements®: morovect
(Flexible Pavements Only)

6

Legend
Satisfied (Q57)
5 ———— Better (Q58) ','
------- Improved (Q59) s
4 ;'
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Cumulative Percent who Agreed

Only subjects who agreed or strongly agreed with the
above questionswere included in the andyss.




Figure 4.3:

At what |RI valuesdid
X% of respondents agree
with the following three
statements.

(Rigid Pavements Only)

"| am satisfied with the pavement on this section of
highway"

" The pavement on this section of highway is better
than most sections of state highways |'vedriven
recently in Wisconsin"

" The pavement on this section of highway should be
improved"

35
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Cumulative Percent who Agreed

Only subjects who agreed or strongly agreed with the
above questions were included in the anaysis.
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But it doesgive adifferent gpproach to the Table 3.1 results when the data are arrayed asin Table 4.1.
Flexible Pavements Only

Since satisfaction differed between rigid pavements and flexible pavements, aseparate analysislikethat for
al pavements was conducted for each type of pavement. Using thetwelfth line of Table 4.1 or Figure
4.2, if athreshold IRI of 1.80 were set (lower range of “good” category) approximately 27 percent of
those respondentswho agreed with “improve’ would beincluded. If thelower range of the“fair” category
were selected (IRl of 2.25), 57 percent would beincluded. AnIRI of 2.64 would be needed to account
for 70 percent of those who agreed with “improve’. Thisis close to the middle of the “poor” category.

Rigid Pavements Only

Since satisfaction differed between rigid and flexible pavements, separate analysis like that above was
conducted, usng thefifteenth line, Table 4.1 or Figure 4.3. If athreshold of 1.80 (lower range of the
“good” category) less than 10 percent of those respondents who agreed with “improve” would be
included. If the lower range of the “fair” category were selected (IRI of 2.25), an estimated 22 percent
would beincluded. AnIRI of 2.95 would account for 70 percent of those who agreed with “improve’.
Thisis near the upper limit of the “very poor” category.

Analysisof “Better Than Most” - IRI - (Q 58)
All Pavements

This question is not hepful in setting a threshold by itsdlf, but when andyzed with responsesto Q 57 and
Q 59, it might prove hdpful. Using thesecond line, Table 4.1 or Figure 4.1, if the same 70 percent level
is applied to those who agreed with this question, an IRI of 1.74 would result Thisiswell into the*good.”

caegory.
Flexible Pavements

If the same 70 percent level is gpplied to those who agreed with this question for flexible pavements
combined, usngline eleven inTable 4.1 or Figure 4.2, anIRI of gpproximatdly 1.69 would result. This
isinthe“good” category.

Rigid Pavements

If the same 70 percent levd is applied to those who agreed with this question for rigid pavements only,
usng thefourteenth line of Table 4.1 or Figure 4.3, an IRI of approximatdy 2.05 would result.  This
is near the midpoint of the “fair.” category.

Satisfaction Data - PDI - (Q 57)

Similar assumptions are made regarding satisfaction aswith IRl andlysisin this section. However,
separate analyses were conducted for North and South regions, both pavement types and a classification
difference in the South region. These are shown in Table 4.2and 4.3. Again, thisisthe same data from
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Table 3.2, displayed in a different fashion. The same analys's as that used for IRI could be used for
public perception input for WisDOT, using PDI. The boundaries of the “fair” pavement condition for
WisDOT are 40 to 59 while the boundaries of the “good” condition are 20to 39 (see Table 1.3). Like
IRI, alower number means better pavements.

All Pavements

UsngdatafromLine oneof Table4.2 or Figure 4.4, if thelower boundary of the“fair” condition (PDI

of 59) were used as a threshold, an estimated 27 percent of those who indicated “satisfied” would be
included. If the best boundary of the “fair” were used (PDI of 40), approximately 40 percent would be
included. If the threshold were set at the best of the “good” category (PDI of 20), approximately 70
percent would beincluded, based soldly onphysicd data. Toreterate, physica indicesexplain only asmdl
part of satisfaction.

North Pavements Only

Because North and South pavements had differences in mean levels of satisfaction that were both
datidicdly sgnificant and practically different aswell, separated analyses of threshold level sare devel oped.
Using datafromLine four of Table4.2 or Figure 4.5, if thelower boundary of the“fair” condition (PDI
of 59) were used as a threshold, approximately 30 percent of those who indicated “ satisfied” would be
included. If the best boundary of the “fair” were used (PDI of 40), approximately 49 percent would be
included. If the threshold were set at the best of the “good” category (PDI of 20), approximately 74
percent would beincluded. If the DOT wanted to satisfy 70 percent athreshold PDI of about 23 would
be required. Thisis near the best of the “good” category.

South Pavements Only

For South pavements, Using data from Line seven of Table 4.2 or Figure 4.6, if the lower boundary
of the “fair” condition (PDI of 59) were used as a threshold, an estimated 21 percent of those who
indicated “satisfied” would be included. If the best boundary of the “fair” were used (PDI of 40),
approximately 33 percent would be included. If the threshold were set at the best of the*good” category
(PDI of 20), approximately 62 percent would be included. 1f the DOT wanted to satisfy 70 percent a
threshold PDI of approximately 7 would be required. Thisis near the best of the “very good” category.
North and South pavement thresholds are different.

Flexible Pavements Only
Because flexible and rigid pavements had differences in mean levels of satisfaction that were both

datidicaly sgnificant and practicdly different, separate andyses of threshold levels are developed. Using
the tenth line in Table 4.2 or Figure 4.7, a Smilar andyss was made. If the same boundaries
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" | am satisfied with the pavement on this section of

Figure 4.4. highway”
At What PDI Va-l ues dld " The pavement on this section of highway is better
X900 Of r espondents agr ee than most sections of state highways |I've driven
. ) recently in Wisconsin"
with the following three

" The pavement on this section of highway should be

statements. improved"
(All responses)
100
Legend -
—=—— Satisfied (Q57) -".'
———— Better (Q58)
........ Improved (Q59) -

PDI Value

I
10 20 30 40 50 60 70 80

Cumulative Percent who Agreed

Data are graphed for only those respondents who agreed
or grongly agreed with the above question from Table 4.2.
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. " | am satisfied with the pavement on this section of
Figure4.5: highway"
At What PDI Va-l Ues dld " The pavement on this section of highway is better
X900 Of r espondents agr ee than most sections of state highways |I've driven

. ) recently in Wisconsin"
with the following three

" The pavement on this section of highway should be

statements:. improved"
(All North)
100
Legend <
Satisfied (Q57)
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Improved (Q59) -~

PDI Value
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Cumulative Percent who Agreed

Data are grgphed for only Northern pavements and for only
those respondents who agreed or strongly agreed with the
above questions. Data correspond to Table 4.2.
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. " | am satisfied with the pavement on this section of
Figure 4.6: highway"
At What PDI Va-l Ues dld " The pavement on this section of highway is better
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. ) recently in Wisconsin"
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" The pavement on this section of highway should be
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Data are graphed for only Southern pavements and for
only those respondents who agreed or strongly agreed
with the above questions. Data correspond to Table4.2.
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. " | am satisfied with the pavement on this section of
Figure4.7: highway”
At What PDI Va-l Ues dld " The pavement on this section of highway is better
X900 Of r espondents agr ee than most sections of state highways |I've driven

. ) recently in Wisconsin"
with the following three

" The pavement on this section of highway should be
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Data are graphed for only flexible pavements and for only
those respondents who agreed or strongly agreed with the
above questions. Data correspond to Table 4.2.
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of the pavement qudity categories are applied to flexible pavements, a PDI of 59 (lower range of the
“fair’ category) would include approximately 30 percent of those who indicated “satisfied”. A PDI of 40
(best of the“fair”) would include approximately 48 percent of thosewho indicated “ satisfied”. A threshold
PDI at the best of the “good” category (20) would account for approximately 75 percent of those
“satisfied”. A PDI of 23 would be needed to account for 70 percent of those indicating “satisfied”. This
is near the best qudity boundary of the “good” category.

Rigid Pavements Only

For rigid pavementsusing datain thethirteenth line of Table 4.2 or Figure 4.8, if thelower range of the
“fair” category (PDI of 59) were used as a threshold, an estimated 11 percent of those who indicated
“setisfied” would be included. A PDI of 40 (best of the “fair” category) would include an estimated 19
percent of thosewhoindicated “satisfied”. A PDI threshold at the best of the* good” category (20) would
included an estimated 49 percent. A PDI of O would be needed to account for 70 percent of thosein the
“good” category. Thisis a perfect score assigned to a new pavement without any distress. Fexible and
rigid pavements have different threshold values.

South Arterial Pavements Only

Because South arterid and South collector pavements had both tatisticaly significant mean levels of
satisfaction and they are practicdly different aswell, separate analyses of threshold levels are devel oped.
Using datafrom Line one of Table4.3 or Figure 4.9, if thelower boundary of the“fair” condition (PDI
of 59) were used as a threshold, an estimated 18 percent of those who indicated “satisfied” would be
included. If the best boundary of the “fair” were used (PDI of 40), an estimated 29 percent would be
included. If thethreshold were set at the best of the“good” category (PDI of 20), an estimated 62 percent
would be included. If the DOT wanted to satisfy 70 percent a threshold PDI of approximately 3 would
be required. Thisisanearly perfect pavement in the “very good” category.

South Collector Pavements Only

For South Callectorsonly, using datafrom Line four of Table4.3 or Figure 4.10, if the lower boundary
of the “fair” condition (PDI of 59) were used as a threshold, an estimated 21 percent of those who
indicated “satisfied” would be included. If the best boundary of the “fair” were used (PDI of 40),
approximately 42 percent would be included. If the threshold were set at the best of the good” category
(PDI of 20), an estimated 62 percent would be included. If the DOT wanted to satisfy 70 percent a
threshold PDI of gpproximately 23 would be required. This is near the best boundary of the “good”
category. Therefore, South Arterias and South Collectors have different thresholds.

Analysis Of “ Should Be Improved” Data - PDI - (Q59)

The PDI data for those who agreed the pavement “should be improved” in Phase [11 are not as close to
the Phase |1 results, as was dso the case with IRI data. This was dso due to sample differences. Again,
the same assumptions about responses were made with the andlysis of PDI as were described
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Data are graphed for only rigid pavements and for only
those respondents who agreed or strongly agreed with the
above questions. Data correspond to Table 4.2.
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Dataare graphed for only Southern Arterid pavements and
for only those respondents who agreed or strongly agreed
with the above questions. Data correspond to Table 4.3.
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Data are graphed for only Southern Collector pavements
and for only those respondents who agreed or strongly
agreed with the above quetions. Data correspond to
Table4.3.
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in the section about IRI.  Some thought pavements near the top of the “very good” range “should be
improved”, while the lower range for response was into the “very poor” category. The same groupings of
region, pavement type and classification as anayzed under IRl are included in this section.

All Pavements

Usng data from line three, Table 4.2 or Figure 4.4, if athreshold of 39 were set (lower range of the
“good” category), an estimated 53 percent who agreed with “improve’ would be included. If the lower
range of the “fair” category (PDI of 59) were set as a threshold, approximately 70 percent would be
included. Thisisthe lower boundary of the “fair” category.

North Pavements Only

Usng datafrom line six, Table 4.2 or Figure 4.5, if a threshold of 39 were set (lower range of the
“good” category), an estimated 48 percent who agreed with “improve’” would be included. If the lower
range of the “fair” category (PDI of 59) were set as a threshold, an estimated 63 percent would be
included. If the DOT wanted to include 70 percent of those who agreed with “improve’, athreshold PDI
of 61 would be required. Thisis near the best boundary of the “poor” category.

South Pavements Only

Usng data from line nine, Table 4.2 or Figure 4.6, if athreshold of 39 were set (lower range of the
“good” category), an estimated 58 percent who agreed with “improve’” would be included. If the lower
range of the “fair” category (PDI of 59) were set as a threshold, an estimated 77 percent would be
included. If the DOT wanted to include 70 percent of those who agreed with “improve’, athreshold PDI
of 50 would be required. This is the midpoint of the “fair” category. There are threshold differences
between North and South regions.

Flexible Pavements

Using datafrom linetwelve, Table 4.2 or Figure 4.7, if athreshold of 39 were set (lower range of the
“good” category), an estimated 43 percent who agreed with “improve’ would be included. If the lower
range of the “fair” category (PDI of 59) were set as a threshold, an estimated 67 percent would be
included. If the DOT wanted to include 70 percent of thosewho agreed with “improve’, athreshold PDI
of 61 would be required. Thisis near the best boundary of the “poor” category.

Rigid Pavements

Usng datafrom line fifteen, Table 4.2 or Figure 4.8, if athreshold of 39 were set (lower range of the
“good” category), an estimated 81 percent who agreed with “improve’” would be included. If the lower
range of the “fair” category (PDI of 59) were set as a threshold, an estimated 89 percent would be
included. If the DOT wanted to include 70 percent of those who agreed with “improve’, athreshold PDI
of 30 would be required. Thisis near the midpoint of the “good” category. Although thisis subgtantidly
different than the thresholds for flexible pavements, areview of Tables|-1 and 2.1 shows how qudlity
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scales change between IRI and PDI samples. Thedifferent thresholdsfor flexibleand rigid pavementsare
partly due to sample differences. The sample was sdected based on IRI and more rigid pavements of
poorer quality were sampled asstated previoudy. If PDI sampledigtribution isreviewed (Tablel-1) more
rigid pavements of better quality were sampled. The samplefor flexible pavements exhibited some but not
as much disparity based on pavement index used. Thisisdiscussed under Special Analyses (Objective
6) and Summary and Conclusions.

South Arterial Pavements Only

Usng data from line three, Table 4.3 or Figure 4.9, if athreshold of 39 were set (lower range of the
“good” category), an estimated 64 percent who agreed with “improve’” would be included. If the lower
range of the “fair” category (PDI of 59) were set as a threshold, an estimated 87 percent would be
included. If the DOT wanted to include 70 percent of those who agreed with “improve’, athreshold PDI
of 48 would be required. Thisisthe near the midpoint of the “fair” category.

South Collector Pavements Only

Usng datafrom line six, Table 4.3 or Figure 4.10, if athreshold of 39 were set (lower range of the
“good” category), an estimated 44 percent who agreed with “improve’ would be included. If the lower
range of the “fair” category (PDI of 59) were set as a threshold, an estimated 67 percent would be
included. If the DOT wanted to include 70 percent of those who agreed with “improve’, athreshold PDI
of 63 would be required. Thisis near the best boundary of the “poor” category. There are threshold
differences between South Arterials and South Collectors.

Analysisof “Better Than Most” - PDI - (Q 58)

This question is not helpful in setting a threshold by itsdlf, but when analyzed with responsesto Q 57 and
Q 59, might prove hdpful. Linetwo of Table 4.2 or Figure 4.4 can be used for PDI on dl pavements.
If the same 70 percent leve is applied to those who agreed with this question, a PDI of 19 would result.
If the other groupings of pavements are consdered for PDI as used under Q 57 and 59, the 70 percent
thresholds for PDI (and their data source listings would be as follows:.

. All North pavements (Linefive, Table 4.2, Figure 4.5) PDI of 23
. All South pavements (Line eight, Table 4.2, Figure 4.6) PDI of 7
. All flexible pavements (Line eleven, Table 4.2, Figure 4.7) PDI of 23
. All rigid pavements (L ine fourteen, Table 4.2, Figure 4.8) PDlof O
. All South Arterids (Linetwo, Table 4.3, Figure 4.9) PDl of O
. All South Callectors (Linefive, Table 4.3, Figure 4.10) PDI of 23

Summary - Objective 4 thresholds

Table 4.4 shows in summary form where potentid thresholdswould lie asdethe Wisconsin qudity scales
for IRl and PDI from Table 1.2 and 1.3 respectivey, if set at the level of 70 percent of the respondents
inagreement with the three questions on satisfaction (“ satisfied” marked S, “improve’” marked |, and “ better
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Table 4.4 - Comparison of 70 percent Thresholdswith Wisconsin DOT Quality Levels

IRl Scale IRI - IRI - IRI - PDI - | PDI - PDI - PDI - PDI - PDI - PDI -
WisDOT All Flex. Rigid All All'N All S Flex. Rigid S.Arter. S. Collector
Pavts. Pavts.
V.Good 0B
0.7 0S,B 3S
1 7S,B
1.2
19B
20 S
20 22 X
25 23 S,B 23S,B 23S,B
30 30 X 301 30 X
1.74S,B | 1.69 S,B 35 34 X
39
40 40 X 43 X 40 X
2 20X 194 S 46 48 |
2.1 2.05B 52 501
2.25 22X 59 59|
Poor 2.26 Poor 60 61 I 61 I 63 S
2.70 2.6 X
2.9 2.76 | 2.64 1
V.Poor 2.95 |
>2.90
S=Q57“Satisfied” B = Q 58 “Better than Most” I = Q59 “Improve’

X = Intersection of Cumulative Percent Plots, Q 57 (“ Satisfied”) and Q 59 (* Improve’)

48




than most” marked B). These bold values of IRI and PDI come out of the analysesin Part 4. In addition,
the intersection points of the cumulative responseto Q 57 (“satisfied”) and Q 59 (“improve’) from Figur es
4.1through4.10 aremarked at X inTable 4.4, near wherethey fdl onthequdity scdetakenfrom Tables
1.2 and 1.3. Theintersections of the cumulative percent responses on Q57 and Q59 on Figures4.1and
4.4 for dl pavements are dightly different than those in Figures 3.1 and 3.2. They are an IRI of
aoproximately 2.2 at 42 percent and a PDI of approximately 34 at 48 percent. The difference between
intersection pointsin thefiguresin Objective 3 and 4 isdue to the Skew of the samples. Smilar intersection
points are shown in Figures 4.2, 4.3, and 4.5 through 4.10 and are marked X in Table 4.4. These
intersection points (X) are gpplied later in the Summary and Conclusions.

One additiona observation that can be made from the data illustrated in the above table is that the 70
percent thresholds for “S’ & “B” are close to each other for both IRl and PDI.  This dso is shown
graphicdly in Figures 4.1 through 4.10.

If athreshold were to be set recommended solely on physical data, the IRI data seem to correlate better
with satisfaction data (T able 3.3). Therearedso fewer differences between regions, pavement typesand
classficationswiththe PDI thresholds. Thesedifferences, and whether there should be separate threshol ds,
will dso be discussed in the Summary and Conclusions.
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OBJECTIVE b:

DEVELOPING AND TESTING OF “THE MODEL" --

EXPLORING THE PATH BETWEEN PAVEMENT CHARACTERISTICS AND DRIVER
SATISFACTION USING THE“ EXPECTANCY VALUE THEORY OF FISHBEINAND AJZEN"

Introduction

The same psychologica theory devel oped in Phasell wasused to explain the rel ationship between physica
pavement characteristics and driver satisfaction. This modd is based on Fishbein’s and Ajzen’'s
Expectancy Valuetheory of attitudesand on Ajzen Theory of Reasoned Action. Asapplied, these
two related models would propose, for example, that a person’s attitude toward driving a stretch of
pavement is based on alimited set of sdient beliefs (usudly 5 - 9 beliefs) about that particular Stretch of
highway. Each belief associatesthe behavior (i.e., driving) with aspecific attribute or outcome. Ingenerd,
people develop favorable attitudes when good outcomes are perceived as likely and bad outcomes are
perceived as unlikely. People tend to develop bad attitudes when bad outcomes are perceived as likely
and good outcomes unlikely.

The rdevant beliefs are formed by prior experience, information gained from others, and by inferences a
person draws from experience and information. The theory suggests that a motorist mentaly weighs the
st of bdiefsto develop an overdl atitude toward driving on aparticular sretch of highway. The beliefs
used in the andlyss that follows were identified via focus groups in phase one of the sudy. Coallectively,
the beliefs are cdlled “cognitive structure”.

Figure 5.1 illustrates the hypothesized ordering of variables leading to driver satisfaction. The variables
are 1) physical pavement characteristics, 2) cognitive structure as composed of sdient beliefsabout the act
of driving on the pavement, and 3) attitude operationalized as satisfaction with pavement characteritics.
Knowing what motorists believe about the pavement will help policy makers determine what aspects of
pavement quality are perceived by motorists and how those perceptions drive satisfaction with pavement

qudlity.

Figure 5.1: Cognitive structure asintervening variable between physical

pavement characteristics and satisfaction with pavement characteristics

PHYSICAL I_ COGNITIVE I_
PAVEMENT STRUCTURE SATISFACTION
CHARACTER- (Beliefs about
ISTICS pavement)

! Theterm operationalized as used in the socid sciences means* crested as an operationa definition.”
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Physical pavement characteristics- Physica pavement characteristics are operationaized asthe IRI
and PDI as described above. The measures are used separately in satistical analyses.

Model Development

Satisfaction - Satisfaction, asnoted previoudy, isoperationaized asthe summation of thethree* threshold”
measures of satisfaction with pavement conditions. Question 59 (i.e. “The pavement on this Stretch of
highway should be improved”) was reverse coded for thisindex.

Pavement beliefs and cognitive structure - The samefive beiefs used in Phase |1 will beinduded in
thisandyds. The beiefswere originaly ascertained via a subcontractor (the Wisconsin Survey Research
Laboratory) who conducted a series of focus groups around the sate. Andysis of focus group transcripts
revealed the following five dimensons of belief which were then turned into Likert-type items in the
guestionnaire:

. “Driving on the pavement on this section of highway causes extrawear on my vehicle s suspension
system” (Q32);

. “Driving on the pavement on this section of highway produces a bumpy ride’ (Q34);

. “Driving on the pavement on this section of highway causes me to focus my attention on the

pavement surface’” (Q36);
. “Driving on the pavement on this section of highway isnoisy” (Q38);
. “The pavement on this section of highway looks patchy” (Q40).

Aswith Phase 11, the five measures were summed to produce a single, unidimensiona scae of cognitive
structurewith asuperb rdiability (Cronbach’ salphaof .89, seep.25). The Cronbach’sa phafor the same
scaein Phase [l was nearly identicd (.88), lending additiona support to the measure' sexcellent rdigbility.
Higher scoresrepresent biefsthat the pavement ismore problematic and of lower perceived qudity aong
the dimensionsnoted. Therefore, cognitive structure should be positively rdated to IRl and PDI. Cognitive
structure should aso be negatively related to satisfaction.

Cognitive structure as intervening variable - The path anadlysesillugrated in Figur e 5.2 indicate that
cognitive structure does indeed mediate between pavement characterigtics and satisfaction. Overdl, the
pattern of results essentidly replicate those found in Phase I1. As predicted the strength of the direct
(unmediated) relationship between IRI and satisfaction isstronger in Phase 111 (-.19) than Phaselll (-.15).
The other rdationshipsin the IRl mode were dso dightly stronger in Phase 111 than Phase 1.
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Aswith Phase |1 results, mediation is clearly suggested, because, for example, the statistically sgnificant,
zero-order (origina) relationship between IRl and satisfaction (betat = -.19, p#.01) diminishestonear zero
(beta=-.02, non-ggnificant) when cognitive sructure is entered into the path
andyssasanintervening variable. Thereationship between IRI and cognitive structure remainssignificant,
as does the inverse relationship between cognitive structure and satifaction. The beliefs that comprise
cognitive structure al o seem to be reasonably comprehensive, at least to the extent that they intercept the
beliefs that people can derive from the physica characterigtics of the pavements as measured by IRI and
PDI.

The drength of the rdaionshipsin Figur e 5.2 suggest that thisardatively concise mode that workswell.
The relatively weak relationship between physicd pavement indices and satisfaction seemsindirect and (in
these andyses) fully mediated by drivers beliefs about the pavement. Together, cognitive structure and
IRI (or PDI) account for about 72 percent of the variance in satifaction. Thisillustrates the importance
of the role of attitudes and beliefs play in driver satisfaction. However, even though the relationship
between cognitive structure (CS) and satisfaction isremarkably strong, (beta= -.84, p# .001), there is il
some variance in satisfaction (about 28%) not explaned by cognitive Sructure and pavement
characterigtics. A more elaborate modd will be used to try to account for the remaining 28 percent of
vaiance in satisfaction. Of course, some unexplained variance is certainly error semming from
measurement error and sampling error, athough the amount of measurement error in the cognitive structure
and satidfaction indices is reasonably smdl, judging from their religbilities.

! Betais a coefficient like a correlation coefficient that can range from -1 to +1 and is the product of a regression anaysis
in which the measures are standardized (universal scae of -1 to +1). Whether a coefficient is + or - depends on the
direction of the numeric scaes on the two items being compared.
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Figure 5.2: Path analysis—

Cognitive structure asintervening variable

between physical pavement characteristics and satisfaction
(zero-order beta) Path Coefficient

-.02
(-19**)
N =790
COGNITIVE
SATISFACTION
2]F** STRUCTURE -.83x** (ajmmated
IRI (Pavement o
(.21%**) beliefs) (-.84+**) o 5
% = .89 % = .85
-.04
(-11**)
N =784
COGNITIVE
08* STRUCTURE L garr SAT|SFACT£N
PDI (Pavement (&Jsrcn;lng
(.08%) beliefs) (- 844 %% £E5)
% = .89 0=

Two-talled sgnificance key: * p#.05
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Other predictors- Expectancy Value M odéel

The full psychological model predicting satisfactionisillustrated in Figure 5.3. 1t isthe same mode used
in Phase 11 of the project, with the following two exceptions. Income was dropped as a demographic
variable and "Miles driven per year" was dropped as an experientia variable because they did not seem
to have predictive utility in Phase Il. The following variables were predicted to account for variance in
satisfaction above and beyond IRI and cognitive structure.

Perceived Behavioral Control (PBC). Adapted from Ajzen’s Theory of Planned Behavior, we
expected that perceived behaviora control could affect satisfaction. PBC reflectsthe amount of perceived
control or voluntariness in a given behavior — in this case, driving along a given dretch of highway.
Although PBC is usudly a predictor of behavior, it was reasoned that motorists responses to highway
pavement conditions might be affected by whether or not they could choose an dternate route to travel.
To measure PBC, responses were gathered on five-point, Likert-type scales to this item (Q55): “If |
wanted to, | could easly find a convenient dternate route to the places | usudly go ingtead of using this
dretch of highway.” Higher scores represent greater perceived control.

Social variables. Subjective norms and trust. Two variables reflecting socia relationships —
subjective normsand trust in the state Department of Trangportation— might aso affect satisfaction. Also
adapted from Ajzen’ smodd, subjectivenorms(SN) reflect felt socia pressures, specifically, what aperson
believes others think he or she should do. In adapting this measure from being a predictor of behavior to
apredictor of attitude (satisfaction), the wording became: “Most people whose opinions are important to
methink that it isOK for meto drivethisstretch of highway” (Q594). It was reasoned that aperson’ sown
attitude could be affected by others who matter to him or her, especidly if they express concern over the
person’ s driving on a given stretch of road. Higher scores on this Likert-scaled item represent stronger
agreement with the item.

Trugt in the Department of Trangportation might also affect satisfaction, at least by mitigating any anger that
might be produced by driving dong stretches of road with deteriorating pavement conditions. Trust was
ascertained by summing respondent answers to four Likert-scaled items (Cronbach’s dpha = .66):

The state DOT s capable of doing agood job of fixing and replacing pavements on rurd highway's
in Wisconan” (Q51);

. “| trust the judgment of the state DOT when it comes to scheduling pavement improvements’
(Q52);

. “State DOT officids care about the safety and convenience of drivers on this stretch of road”
(Q53);

. “The DOT congders input from people like me when making decisons about repairs or

improvements to this stretch of highway” (Q53a).
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Figureb5.3:
Hypothesized predictors of satisfaction with pavement conditions

Per ceived
Behavioral
Control

SOCIAL:

Trus in
D.O.T

Subjective
Norms

Physical
Pavement
Character- COGNITIVE
istics STRUCTURE SATISFACTION
(Pavement Bdliefs)

DRIVING
EXPERIENCE

DEmO-
GRAPHIC
VARIABLES

NON-
PAVEMENT
BELIEFS
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Driving experience. A person’sdriving experience can serve as afoundation for the development of his
or her beliefs about pavement conditions. Three separate variables were used to reflect this experience:
frequency of driving amotorcycle (derived from Q105b), thefrequency of driving aong the specific stretch
of highway in question (Q28a), and the self-reported qudity of ride of his or her vehicle (Q103). As
mentioned above, the question measuring miles driven per year (Q104) was dropped from the Phase 111
urvey.

Non-pavement beliefs. Results from Phase Il confirmed the importance of consdering non-pavement
beliefs when attempting to understand driver satisfaction. Above and beyond pavement condition, beliefs
people hold about the environment they experience when driving dong a sretch of highway issgnificantly
related to satisfaction. Resgponses were again gathered via Likert-type scales to indicate whether the
motorists believed that the stretch of highway in question wasvery hilly (Q48), wasvery curvy (Q47), was
scenic (Q46), had ahigh volume of traffic (Q44), had pavement marking lines that were clear and easy to
see (Q45), and made one fed comfortable pulling on to the shoulder if necessary (Q43).

Analysis

Table 5.1 showstheresultsof the path andytic multiple regression analyses. The procedures used
are amilar to those followed in Phase 1l. In Phase |1, three separate analyses were conducted, one with
each pavement measure (i.e., PDI Flex, IRI, Rutting). Here, only IRl wasused. Firdt, cognitive structure
was firg regressed on the various blocks of predictor variables. Then satisfaction was regressed on the
same blocks plus cognitive structure. The resultswill (1) test the relationshipsillustrated in Figure 5.3 and
(2) show how the relaionships among physical characteritics of the pavement, cognitive structure, and
satisfactionillugrated in Figur es 5.2 and 5.3 may be affected by the other variables. Hierarchica multiple
regression was used, with blocks of variables entered in the following order: (1) Demographic control
variables — education (Q108), sex (Q998b), and age (from Q100); (2) the set of experientid variables,
(3) thesat of socid variables; (4) perceived behaviord contral; (5) the set of non-pavement bdliefs; (6) the
physical pavement measure; and (7) cognitive structure (for the regression of satisfaction only).

Results confirm what was found in Phase Il. The physical measures$ cognitive structure$
satisfactionrdaionshipsfromFigure 5.2 remainin effect (abeit reduced inmagnitude) evenwith controls
for these setsof variables. For example, whenlooking at the Table 5.1 andyssusing |RI asthe pavement
index, the pathfrom IRl to cognitive structureis.16 (p#.001), from cognitive structure to satisfaction -.79
(p#.001), and from IRI to satisfaction -.02 (p#non-dgnificant). In summary, cognitive structure
sgnificantly reduces (i.e, mediates) the relaionship between physical pavement characteristics and
satidfaction. Thus, the basic modd holds, even with rigorous controls. These results strongly replicate the
findingsin Phasell. Overall, the set of predictor variables account for up to 22 percent of the variance (see
adjusted R? in Table 5.1) in cognitive structure and 73 percent of the variance in satisfaction.
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Table 5.1: Relationship of control variablesand IRI to cognitive structure

and satisfaction with pavement conditions (full model)
Multiple regression analyses (betas)

All Pavements | Flexible Only Rigid Only

DEPENDENT VARIABLE: JEGsalI(\V] Satis- Cognitive Satis- Cognitive Satis-
Structure faction Structure faction Structure faction
9% = .89 % =.85

DEMOGRAPHIC:

Education -.03 -.02 -.01 -.01 .00 -.07
Female Sex -.01 -.01 -.05 -.00 .04 -.05
Age -.02 -.01 -.03 -.02 -.00 -.00
R? change .00 .00 .00 .00 .00 .01

EXPERIENTIAL:

Cycle driving frequency .05 -.03 .09 -.04 -.04 .01

Vehicle “ride” .07 -.04 .05 -.03 12 -.08

Frequency of driving stretch .02 -.02 .04 -.03 -.03 .02

R? change .01 .00 .01 .00 .02 .01
SOCIAL:

Trust in transportation dept. %=.66 -.05 N -.04 B R -.09 .20%**

Subjective norms -.35%** 35 ** -.38*** A0*** - 20%** 27F**

R2 change 13%** 7R 5x** 1Qx** 10*** 13x**
PERCEIVED BEHAVIORAL CONTROL -.01 .05 -.01 .06 .01 .02

R? change .00 .00 .00 .00 .00 .00

NON-PAVEMENT BELIEFS

Very hilly .08** -.06 .08 -.05 A1 -.12
Very curvy .01 .05 .00 .06 .04 .04
Scenic -.01 .00 -.02 .00 -.04 .04
High traffic volume J15*** RO Rl 4% ** -.10** 16*** - A7
Comfortable shoulders -.08* 15 ** -.07 L4 *x -.19%* J19**
Clear pavement markings -.18*** AT7Er* - 25%** 22k ** .03 .03
R2 change O7*** Q7*** Q9% ** .08*** .08*** O7***
INTERNATIONAL ROUGHNESS INDEX (IRI) 16*** -.02 J10** .01 34*** -.03
R? change .02*** .01 .01** .01 10*** .01
COGNITIVE STRUCTURE - 79 x* S TTFxE - 79Fx*
R? change AT * A4 ** A4 **
Multiple R A9 ** .86*** 52*** .85*** 5h*** .88***
Adjusted R .22 .73 .25 .72 .24 .76
790 790 583 583 207 207

Two-tailed significance key: * p#.05 **p#.01 ***p#.001
1. Cronbach’s dpha () is a standard measure of instrument reliability. Itisexplained onp. 25
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To sreamline the andysis, forward step-wise regression was performed to maintain R2 while limiting the
number of variablesinthe andyss. Theresultsin Table 5.2 indicate (onaprdiminary level) thevariables
that should beretained by the Wisconsin DOT for the creation of asurvey form to assessdriver satisfaction
in the future. This recommendation should be considered preliminary and may change depending on
subsequent analyses from Minnesota and/or lowa samples. In addition to measures of cognitive
gructure and satisfaction, trust in D.O.T., subjective norms, and four of the six non-pavement
beliefs areretained. When dl of these variables are considered, 28 percent of the variance in cognitive
structure and 73 percent of the variancein satisfaction is accounted for by the equations. (By comparison,
IRI aone accounts for about 4 percent of the variancein satisfaction — seeR? change for PDI). For this
reason, it isimportant to include psychological measures, such as beliefs and trust to supplement physica
pavement measures.

The paths of relationshipsfrom the anaysisusing al pavement typesisillusrated in Figure 5.4 and can be
compared to the hypothesized relationships in Figure 5.3. As noted previoudy, the path from IRI to
cognitive gtructure to satisfaction remains intact, with cognitive structure being by far the best predictor of
satisfaction. Higher IRI ratings seemto produce stronger beliefs about pavement problems on the stretch
of highway (beta= .16, p#.001) and, inturn, these beliefs seemto yidd less satisfaction with the pavement
(beta=-.78, p# .001)".

Perceived behaviora control was not related to satisfaction or cognitive structure. As hypothesized, those
with higher levels of trust in D.O.T. are more satisfied with the pavement (beta = .11, p#.001), asare
those who believethat relevant othersfed it isokay for themto drive that stretch of road (subjective norms
beta = .35, p#.001). However, subjective norms adso had an unexpected, sgnificant relationship with
cognitive structure. Specificaly, those who believe that rlevant othersthink it isnot okay for them to drive
that stretch are more likely to believe that the pavement has problems (beta=-.36, p# .001). Thisfinding,
however, does not seem to be spurious, asit was dso found in the other Sates. Thus, subjective norms
seems to affect what people perceive or believe (cognition, asindicated by cognitive structure) aswell as
how they fed about it (affect, asindicated by satisfaction).

Four of the six non-pavement beliefs were related to cognitive structure and three of the Six beliefs were
related to satisfaction. In generd, the variables seem to behave in a manner consstent with the modd.

1 Beas ae explained on page 52. Since Cognitive Structure (pavement beliefs) can be conddered as undesirable by
most, and some non-pavement beliefs can be considered desirable (clear pavement markings) and some undesirable
(high traffic volumes) this may help explain the + or - in front of abetain Table 5.2. So the sign for the beta for clear
pavement markings and cognitive ructureisa- and for clear pavement markings and satisfactionisa +.
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Table 5.2: Relationship of control variablesand IRI to cognitive structure

and satisfaction with pavement conditions (focused model)
Multiple regression analyses (betas)

All Pavements Flexible Only Rigid Only

DEPENDENT VARIABLE: 0o alIi\V] Satis- Cognitive Satis- Cognitive Satis-
Structure faction Structure faction Structure faction
%= .89 %= .85
SOCIAL:
Trust in transportation dept. %=.66  -.06 qxxx -.04 18+ -.04 18%**
Subjective norms -.36%** .35%** -.38*** L39%x* -.38*** L39* x*
R change Jd4x %= A7rrx A5xxx L19*** L5*x* L19***
NON-PAVEMENT BELIEFS
Vey Hilly .09* * -.05 .08* -.03 .08* -.03
High treffic volume RS =11 d4rxx -.10** d4xxx -.10**
Comfortable shoulders -.08** ALxx* -.07* d4xx* -.06 A
Clear pavement markings -.18*** A7EEx - 24%** 21x** -.24%** 21xx*
R change 07*** Q7x** .09* ** .08*** .09* ** .08***
PAVEMENT CONDITION | NDEX 16%** -.02 .09%* -.01 .09** -.01
(IRI)
R change (e .00 (s .00 (g .00
COGNITIVE STRUCTURE - 78*** A G N
R change AT A4x A4x
MultipleR A x* .85*** S0*** .84x** ABH** .8h***
Adjusted R? 22 72 24 71 21 71
N 790 790 583 583 207 207

Two-talled sgnificance key: * p#.05 **p#.01 ***p#.001
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Figure 5.4. Partial path analysis —
Predictors of satisfaction with pavement conditions
based on focused model, using IRI, all pavements
Path Coefficients

SOCIAL:

Trustin D.O.T
% = .66 A1°

Subjective .35°
Norms

IRI
COGNITIVE STRUCTURE SATISFACTION

.16° (Pavement Beliefs) -.78° (Summeted Scale)

% =.89 % =.85

NON-PAVEMENT
BELIEFS:

Highway is
Very Hilly

High Traffic
Voume

Highway has
Comfortable
Shoulders A7

-.18°

Clear Pavement
Markings

Two-taled Sgnificancekey: a=p#.05 b=p#.01 c=p# .001

Note: Bold lines are not more important than other less bold
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Microscopic Analysis of Select Relationships

To diagnose the dynamics of the rdationships in the physical measures$ cognitive structure$
satisfaction chain, we conducted analyses of the relationships among the individud items that comprise
the cognitive structure and satisfaction indexes.

Partid correlaion coefficientsin Table 5.3 indicatethat overal (dis)satisfaction gppearsto bemost affected
by beliefs that the pavement causes extrawear on a vehicle's suspension (partid r=-.67, p#.001) and
produces abumpy ride (partid r=-.67, p#.001). Otherimportant beliefsincludethat the pavementisnoisy
(partia r=-.60, p#.001) and looks patchy (partia r= -.53, p#.001). Consistent with Phase Il results,
beliefs about diversion of atentionto theroad surface play important but somewhat less, but ill Sgnificant,
role in overal satisfaction. Overdl, the magnitude of these relationshipsincreased from Phase |1 to Phase
[1.

A microscopic andysis of the relationships between both physical pavement measurements and pavement
beliefs (components of cognitive structure) is shown in Table 5.4. Each pavement indices (IRl and PDI)
were sgnificantly related to each of the five beliefsthat comprise cognitive structure, even after controlling
for severa control variables. Cognitive structurewasmost highly related with IRI (partia r=.18, p#.001)
and to alesser extent PDI (partial r= .07, p#.001). The sze of this difference between these partid
corrdations isdight to moderate. IRl seemsto be more highly related to the beliefs drivers hold about the
pavement (beliefsthat form the basis of driver satisfaction). 1t would appear to be abetter measurefor this
type of modding.
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Table5.3: Relationship of pavement beliefsto satisfaction

Partial correlation coefficients*

Satisfaction Measure?:

Satisfied Better than Should be Satisfaction
with most improved (summated) 3
pavement (item) (item) % =.80
(item)
PAVEMENT BELIEFS?
Driving on the pavement on this section
of highway....
...Causes extra wear on my vehicle’'s e e . o
suspension system. ) ' | )
...Produces a bumpy ride. - 67*** -.50*** 4 - 74x**
...Causes me to focus my attention L 4QFr - 3ErH* AG*** _GDx**
on the pavement surface. ' ' ' '
~Isnolsy. - 60+ - AGH* 60%** - 66+ *+
The pavement looks patchy. L 53rEk QxR B2x* L B2r**
COGNITIVE STRUCTURE R T e -
(summeated pavement beliefs) % = .89 73 56 76 80
N =690

Two-taled Sgnificancekey: * p#.05 **p#.01 ***p#.001

1. Fifteenth-order partials controlled by education, sex, age, cycle driving frequency, vehicle “ride,” frequency of driving stretch
of highway, trust in transportation department, subjective norms, perceived behavioral control, and the set of six non-pavement
beliefs. Not controlled by physical pavement characteristics.

2. Beliefs and satisfaction items are scaled such that greater agreement produces higher numerical values.

3. Scoring of the item “the pavement...should be improved” was reversed in the calculation of the summated index.
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Table5.4: Relationship of pavement beliefsto physical

pavement measur es
Partial correlation coefficients®

Physical Pavement Measure:

IRI PDI
PAVEMENT BELIEFS?
Driving on the pavement on this section
of highway....
...Causes extra wear on my vehicle’'s 145 %+ 05
suspension system. | |
...Produces a bumpy ride. 18 x* .07*
...Causes meto focus my attention 13 x 06+
on the pavement surface. ' '
...Isnoisy. 16+ 04
The pavement looks patchy. e o7+
COGNITIVE STRUCTURE Lg%+ o7+
(summated pavement beliefs) % = .89 ' '
N= 790 784

Two-taled sgnificancekey: * p#.05 **p#.01l ***p#.001

1. Fifteenth-order partials controlled by education, sex, age, cycle driving frequency, vehicle “ride,” frequency of
driving stretch of highway, trust in transportation department, subjective norms, perceived behavioral control,
and the set of six non-pavement beliefs.

2. Beliefs are scaled such that greater agreement produces higher numerical values.
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Mode Summary.

As predicted, the strength of the correlation between IRI and satisfaction was greater in Phase 111 (.19,
Table 3.3) than in Phase 2 (.13, Table 2.3, Phase Il report, May 5, 1999), albeit not greatly so. In
generd, analysis of the Phase I11 Wisconsin data confirm the robustness of the model. Thisis especidly
true of the core relationships among physica data, cognitive structure, and satisfaction. Additiondly, these
findings have been largely replicated in the andyses of the Minnesotaand lowadata. The modd continues
to work well not only as an explainer of satisfaction with pavements but dso as a diagnogtic tool. The
relationships between physicd data and cognitive structure continue to be impressive and consistent with
expectaions. The modd illustrates that variables such as.

1) trust in the DOT,

2) subjective norms,

3) beliefs about the pavement and

4) beliefs about non-pavement characteristics

are important cons derations when attempting to understand driver satisfaction.



OBJECTIVE 6 - SPECIAL ANALYSISOF SELECTED RELATIONSHIPS

To gan additiond ingghts into the responses of this sample of Wisconsin drivers, relationships among
responses to selected items were anayzed.

Reasonsfor I mprovement
Those Who Answered “ Satisfied” and “ Improve”

Thefirgt set of reationships of interest involved the respondents who answered “ strongly agreg” (SA) or
“somewhat agree” (A) to both question 57 on satisfaction with their section of pavement and to question
59 gating that pavement on their section should beimproved. A specia sort was performed and theresults
shownin Table 6.1 for 138 who agreed with both questions and their responses on the possible reasons
for improvement. They were indructed to answer yes or no to al sx possibilities and could answer yes
on more than one. The percentages represent the proportion of the 138 who answered yes or no to any
of the possible reasons for improvement.

Table6.1
Breakdown of Those who SA or A with Both Q 57 and 59 by Responseto Q 59a
Yes No

Q5% 1 33% 67%
The pavement causes extrawear on my 46 92
vehicle s suspenson.
Q59 2 60% 40%
It produces a bumpy ride 83 55
Q5% 3 32% 68%
It causes me to focus my attention on the 44 9
pavement surface.
Q5% 4 36% 64%
The Pavement is noisy 49 89
Q5% 5 54% 46%
It looks patchy. 74 64
Q5% 6 33% 67%
Because of a non-pavement reason? 45 93
Total agreeing with both Q57 and Q59 138
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The largest group (89 of 138) gave only pavement reasons for improvement in their responses. A further
breskdown of theseisshownin Table 6.2.

Table6.2
Breakout of those who Agreed with Both Q 57 (satisfied) and Q 59 (improve) and gave only
Pavement Reasons

Yes No Total
Q59a 1 39% 61%
The pavement causes extrawear on my 35 54 89
vehicle' s sugpension.
Q59a 2 72% 28%
It produces a bumpy ride 64 25 89
Q59a 3 37% 63%
It causes me to focus my attention on the 33 56 89
pavement surface.
Q59 4 45% 55%
The Pavement is noisy 40 49 89
Q59a 5 62% 38%
It looks patchy. 55 34 89
Q59a 6 0% 100%
Because of a non-pavement reason? 0 89 89

Although not shown in tabular form, another 26 of 138 gave both pavement and non-pavement reasons
for agreaeing with improvement and only 19 of the 138 gave only non-pavement reasonsfor agreeing with
improvement. In addition, 4 of the 138 agreed with both questions but agreed with non of the pavement
or non-pavement reasons. Thisdoesnot redly hel p explain why 138 agreed with both questions (Q57 and
Q59), but it does indicate that non-pavement reasons can be a part of the reason for improvement in the
eyes of the public. All who gave non-pavement reasons for improvement are explored below.

All Those with Non-pavement reasons for “ Improve”

Table 6.3 summarizes dl 122 individuas who agreed with Q 59 and answered “yes’ to Q 59a 6) (non-
pavement reason for improvement) and their non-pavement belief (Q 43-48) responses. This was done
to seeif there was any obvious single reason for their response. Two (Q 43 and 44) stand out, with 71
percent disagreeing with *1 would be comfortable pulling onto the shoulder on thissection,” and 73 percent
agreaing with “lots of traffic.” The goecid andysesis ussful to show non-pavement beiefs can be an
important part of the improvement process. The 122 who expressed non-pavement beliefs represent
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Table6.3

Breakdown of Non-Pavement Beliefsfor all thosewho Answered “ Yes’ to Q59a 6) asa Reason

for Improve
Strongly Somewhat
Disagree Disagree
Question 43 53% 18%
| would be comfortable pulling on to the shoulder on this 65 22
section?
Question 45 14% 16%
The lines on this section are clear and easy to see. 17 19
Question 46 7% 9%
The scenery on this section is attractive. 8 11
Strongly Agree | Somewhat
Agree
Question 44 53% 20%
Thereisalot of traffic on this section 65 24
Question 47 29% 16%
This section isvery curvy. 35 19
Question 48 24% 24%
Thissection isvery hilly. 29 29
Totals 122

Approximately 32 percent (122 of 383 in Table 1.1) respondents who thought the specific highway
segment they drove should be improved.

Correlation of Pavement Beliefs with Reasons for Improvement

Correlation analyses were performed to compare relative agreement with the pavement reasons for
improvement listed in Q 59a 1) through 5 with the same respondents relative agreement with the list of
pavement beliefs (Q 32 through 40) which used smilar wording (pavement is bumpy etc.)for the two
guestions. Table 6.4 showsthose correl ationswhich would indicate how closdly each respondent’ sreplies
coincided (by their ranking on the Likert scae (SA, A etc). Thisdiagnogtic (corrdaion andyss) merdy
provided a consstency check between the pavement beliefs and the directly corresponding (pavement
bdief) responses to Q59a for those who agreed with the need to improve. Correlations for each
corresponding pair were computed. The processyielded correl ation coefficients of approximately 0.4 for
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al rdevant corresponding items. As such, there was rlatively low response consstency.
Table6.4
Corréation of Pavement Beliefs and Pavement Reasons for | mprovement

Correlation
Q32 & Q59 1 0.408
Q34 & Q59 2 0.398
Q36 & Q59 3 0.366
Q38& Q59 4 0.398
Q40 & Q59 5 0.356

Pavement Beliefs
Pavement Beliefs by Pavement Types.

This comparison involved respondentswho agreed with one or more of the pavement beliefs(Q 32 through
40). The breakdown of responses by pavement typeisshownin Table 6.5. Although thetableinformation
would lead to conclusions that driving on Flexible Pavements was more likely to give rise to pavement
beliefs about wear on suspension, focusing attention and patches (approximately 72-74 %) it should be
recdled (from Table 2.1) that 74 percent (584/790) of the drivers drove on Flexible Pavements <o this
isnot unusua. However, for bumpy ride, the percentage for Rigid Pavements was disproportionate (40
% for the belief on 26 % of the pavements). Likewise, for the noisy pavement belief, the responses were
dightly disproportionate (31 % of the belief on 26 % of the pavements). However, the sample was
skewed toward those rigid pavements with a poorer ride (Table 1-1) and this could affect response on
both questions. Also, asnoted in Part 4, motoristswere more tolerant of apoorer ride on Rigid Pavements
than on Hexible Pavements.  So this andyses of pavement beliefs did not yield any sgnificant added
conclusions, except that pavement beliefsweren’t changed substantialy by the pavement type driven upon.
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Table6.5
Pavement Beliefs (Strongly Agree and Agree) by Pavement Types

Flex Rigid Total

Question 32 2% 28%

Driving on the PAVEMENT on this section 183 70 253
causes extrawear on my vehicle's suspension

system.

Question 34 60% 40%

Driving on the PAVEMENT on this section 159 106 263
produces a bumpy ride.

Question 36 73% 27%

Driving on the PAVEMENT causes meto 179 67 246
focus my attention on the pavement surface.

Question 38 69% 31%

Driving on the PAVEMENT on thissection is 195 89 284
noisy.

Question 40 74% 26%

The pavement on this section looks patchy’. 258 89 347

Select Pavement Beliefs and Quality of Vehicle Ride

A quegtion (103) was included at the end of the survey asking driversto judge the qudity of their ride. It
was thought this might affect either their pavement beliefs or their perceptions of whether the pavement
needed improvement. Corrdation analyss (bi-variate) was run between al responses to Questions 32
(wear on vehicle suspension), 34 (bumpy ride) and 36 (focus attention)and the salf-judgement of vehicle
ride qudity (heresfter called “ride quality”). Correlations are low (below - 0.11). Corréeation of all
responses to Q 59 (needs improvement) and ride quaity (Q 103) isalso low (0.12).

Agreement with salect questions on pavement beliefs (Q 32, 34, and 36) and “needsimprovement” (Q59)
were categorized by ride qudity and are shown in Table 6.6 (percentages are rounded).
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Table 6.6

Agreement with Select Pavement Beliefsand with “Improve’ By “ Ride Quality”

improved

VG G F P VP | Tota
Q32(SAA) 32% 36% 25% 6% 2% 100%
Driving on the pavement on this section 82 89 62 16 4 253
calses extrawear on my
vehicl€ s suspenson system.
Q34A(SAA) 33% 37% 24% 5% 1% 100%
Driving on the pavement on thissection | 120 136 87 18 4 365
produces a bumpy ride.
Q36(SAA) 32% 33% 27% 6% 2% 100%
Driving on the pavement on this section 79 80 66 16 5 246
causes me to focus my attention on the
pavement surface
Q59 (SAA) 36% 34% 24% 5% 1% 100%
The pavement on this section should be | 138 130 93 18 4 383

70




Phasell vs. Phaselll Trust and Satisfaction Responses

One of thekey actionsin reviewing both Phase |l and Phase 111 resultsisto compare the survey responses
for the trust and satisfaction questions, which were centrd to much of this part of the analyss. It should
be noted, of course, that the two surveys involved completely different samples of Wisconsin drivers.
Phase |l wasarandom sampleof drivers, and Phase 11 wasasdect sample of householdsand their drivers
who lived in proximity to a Specific segment to be surveyed.

Withregard to thetrust items, Phase 11 exhibited increasesin the percentages of respondentswho strongly
agreed or somewhat agreed with the satementsin the questions. For question 51, the Wisconsin DOT’s
capacity of doing agood job of pavement repair, agreement [Strongly Agree (SA) and Somewhat Agree
(SWA)] was dightly higher in Phase 1 that in Phase 11, 86.5 percent vs. 83.1 percent respectively. As
to WisDOT’ sjudgement in scheduling pavement improvements, Q53, agreement rose considerably from
60.9 percent in Phase 11 to 72.3percent in Phase 111. With reference to Q53, regarding WisDOT caring
about drivers safety and convenience, positive response increased somewhat from 74.9 percent in Phase
I1 to 80 percent in Phasel1l. Finaly, for Q53a, whether WisDOT congdersinput from Wisconsin divers,
agreement was subgtantialy greater in Phase 111, namely 62.9 percent, than in Phasell, which yielded 43
percent. Overdl, the findings verify the results of Phase |l and indicate there is a high degree of trust in
WisDOT.

Survey responses to questions 57 through 59 reveded lower satisfaction in Phase 11 in terms of
comparisons. Overal satisfaction with the sdlected pavement sections throughout Wisconain (Q57) was
somewhat lower in Phase I1l, namely, 67.3percent vs. 80percent in Phase II. Agreement that the
respondent’ s pavement section should beimproved (Q59) rosefrom 32percent in Phase | to 45.8percent
in Phase [11. Findly, for Q58, agreement that the pavement on the respondent’ s section was better than
most other sectionsin Wisconsn declined from 54.7percent in Phasel | to 48.5percent in Phaselll. Again,
it must be emphasized that these are two different samples of Wisconsin drivers and designated (Phase111)
veraus self-sdl ected pavement stretches. The Phase 1 dtratified sampleincluded more pavement segments
inthe “poor” to “very poor” quality categories, o the responses were consstent with that.

Trust Question Crosstab Analysis

The trust of the Phase 111 survey highlighted above comprised questions 51 through 53a. Andysis
encompassed cross-tabulating these four questions againgt the following groups of other survey questions:
1) driving frequency, questions 28; 2) pavement belief questions 32-40; 3) non-pavement questions42.48;
4) satisfaction questions 57-59; 5) vehicle type questions 101-103; 6) demographic questions, age Q100,
education A108, gender Q998b; and 7) license, Q105-Q105b.

It is expedient at this point to identify the specific nature of the Satistical analysis conducted on the survey
data. Thechi-squaretest of independence wasempl oyed to determinewhether rel ationshi psbetween cross
tabulated variables were sgnificant at the 95 percent confidencelevel. Since the datawere predominatey
ordind in nature, the appropriate test is the Spearman Correation Coefficient, which has been applied
throughout the anadlyss. This test measures the extent of the relationships between two response sets. In
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that the term “ crosstab” will be used repeatedly in subsequent report sections, it has been abbreviated to
“Xtab.”

Trust vs. Satisfaction

Intuitively, one might well expect trust in WisDOT to berelated to satisfaction with the pavement onwhich
respondents were driving. Anaysis by means of cross-tabulating the four trust questions againgt the three
satisfaction questions confirmed datigticaly-significant relaionships across dl Xtabs. The results are
discussed below and summarized in Table 6.7 which follows the complete discussion.

Q51 (WisDOT capable of fixing and replacing pavements)

For the firgt of the four trust questions, Xtab andyss yielded two datisticaly-significant relationships,
invalving satisfaction questions 57 and 59. Respondentswho were very satisfied with the pavement (Q57)
were consderably more likely to strongly agree that WisDOT is cagpable than were those who were very
disstisfied [Very Sdidfied (VS) S0percent vs. Very Dissatisfied (VD) 13.8percent]. At the sametime,
selection of “strongly agree”’ on this trust item was made by over haf (53.2percent) of the motorists who
strongly disagree thet their pavement section should be improved.

Q52 (Trusting WisDOT’ sjudgement in scheduling improvements)

All three satisfaction questions were significantly related to this particular trust question.  Firdt, strong
agreement with this trust item was subgtantially more likely for drivers who were very satisfied with the
pavement (Q57) than for thosewho werevery dissatisfied (VS55.4 % vs. VD 15.8%). Likewise, choice
of “strongly greed” with trusting WisDOT’ sjudgement was made somewhat more often by motoristswho
strongly agreed that their pavement section was better than most othersin Wisconsin (Q58) than by those
who strongly disagreed. Findly, 40.5 percent of the respondents who strongly disagreed that their
pavement section should be improved, in turn, strongly agreed with thistrust item.  As such, the findings
were cons stent.

Q53 (WisDOT cares about safety and convenience of driverson thisstretch)

Once again, there were sgnificant relaionshipsfor al three satisfaction questions. Driverswho were very
satisfied with the pavement (Q57) were much more likdly to strongly agree that WisDOT caresthan were
those who wee very dissatisfied [VS 57.9% vs. VD 10.5%]. Strong agreement with this trust item,
moreover, was somewhat morefrequent for motoristswho strongly agreed thet their pavement section was
better than most others (Q58) than for those who strongly disagreed. At the same time, selection of
“drongly agree’ that WisDOT cares was made more often by respondents who strongly disagreed that
their pavement section should be improved (Q59) than by those who strongly agreed [SD 34.2% vs. SA
16.8%]. Aswith the previous trust item, there was congstency across the results.

Q53a (WisDOT considersinput from people like mewhen making decisionson improvement to
thisstretch)

Aswith trust question 51, only two satisfaction questionswere Sgnificantly associated with 53a. Motorists
who were very satisfied with the pavement (Q57) were substantialy more likely to strongly agree that
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WisDOT heeds drivers  input than were those who were very dissatisfied [VS 52.7% vs. VD 16.5%).
At the sametime, strong agreement that WisDOT congdersinput was more frequent for respondentswho
strongly agreed that their pavement section was better than most othersin Wisconsin (Q58) than for those
who strongly disagreed. In summary, reponses to the satisfaction questions provide useful indgghts into
response patterns for the four trust items.

Trust vs. Pavement/Non-Pavement Beliefs and Selected Demographic/Vehicle Variables

As was true with the Phase Il survey response andyss, the satisfaction items outperformed the
demographic/vehicle items in terms of dtatisticaly-sgnificant relationships. Reported in this section,
therefore, are only afew of the latter variables which had sgnificant Xtab results. Pardld to the Phasell
andyds of the trust questions, a number of the pavement and non-pavement items exhibited satisticaly-
sgnificant Xtab relationships. As such, they are the primary focus of this section. Consistent with the
preceding section, the results are organized in relation to the four trust questions.

Q51 (WisDOT capable, etc.)

For thisfirg trugt item, the Xtab results yid ded gatisticaly-sgnificant relationships for one pavement and
two non-pavement belief items.  Drivers who strongly disagreed that their vehicle had extra wear from
driving on ther section’s pavement (Q32) were consderably more likely to strongly agree that WisDOT
iscapablefor doing agood job of fixing and replacing pavements than were thosewho strongly agreed [SD
46.5% vs. SA 15%]. Asto the non-pavement items, significant associations were found for questions 43
and 45. Strong agreement with WisDOT’ scapability wastwiceaslikely for motoristswho strongly agreed
that they would fed comfortable pulling onto the shoulder of their pavement section (Q43) than for those
who strongly disagreed [SA 38.8% vs. SD 19.3%]. Likewise, sdection of “strongly agre’ on this trust
itemwas substantialy more frequent for respondents who strongly agreed that the lines on their pavement
section were clear (Q45) than for those who strongly disagreed [SA 58.2% vs. SD 7.4%).

One vehiclecharacteridicitem wasdso sgnificantly related with thistrust question. Driverswho rated their
vehide squdity of ride as“very good” (Q103) were much more likely to strongly agree that WisDOT is
capable than were those who chose ratings of “very poor or poor” [Very Good (VG) 41.5% vs. Very
Poor or Poor (VP/P) average of 2.8%)

Q52 (Trust WisDOT’sjudgement, etc.)

Emerging from the Xtab anadlysisfor this second trust question were sgnificant associations not only for the
same three pavement/non-pavement items, but aso three additiona pavement belief questions.

Firg, for the pavement beliefs, respondents who strongly disagreed that their vehicle had extrawear from
driving on their section’s pavement (Q32) were much more likely to strongly agree that they trust
WisDOT’ sjudgement than were those who strongly agreed [SD 51.8% vs. 15.3%]. Choice of “strongly
agree” on thistrugt item was more frequent for driverswho strongly disagreed that their pavement section
produced a bumpy ride (Q34) than for those who strongly agreed. At the same time, strong agreement
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with this trust item was more likely for motorists who strongly disagreed that their section’s pavement
caused them to focustheir attention on the pavement surface (Q36) than for thosewho strongly agreed [SD
43.2% vs. 18.4%)]. Likewise, driverswho strongly disagreed that driving on their section’ s pavement was
noisy (Q38) chose “strongly agree” on this trust item more oftenthan did those who strongly agreed [SD
42.8% vs. SA 15.3%.

As o the non-pavement items, strong agreement with this trust item was considerably more frequent for
motoristswho strongly agreed that they would fed comfortable pulling onto the shoulder of their pavement
section (Q43) than for those who strongly disagreed [SA 49.5% vs. SD 17.1%]. As the same time,
selectionof “strongly agree” onthistrugt item was subgtantidly morelikely for driverswho strongly agreed
that thelinesontheir pavement section were clear (Q45) than for thosewho strongly disagreed [SA 62.2%
vs SD 8.1%)]. Assuch, the findings for these particular pavement and non-pavement belief items were
quite congstent.

Aswith the previous trust item, one vehicle characterigtic item was sgnificantly related. Respondentswho
had a commercid driver’'s license (CDL) were somewhat less likely to strongly agree that they trusted
WisDOT's judgement than were those who did not have a CDL (Q105).

Q53 (WisDOT cares, etc.)

Of the four trust items, question 53 had the most dtatisticaly-significant relationship with the variables
highlighted in this section. These included dl five pavement bdliefs, two non-pavement items, and one
vehide characterigtic. Driverswho strongly disagreed thet their vehicle had extrawear from driving on their
section’s pavement (Q32) were much more likely to strongly agree that WisDOT cares about drivers
needs than were those who strongly agreed [SD 53.3% vs. SA 12.2%]. Similarly, strong agreement with
thistrust item was morefrequent for motoristswho strongly disagreed that their pavement section produced
abumpy ride (Q34) than for those who strongly agreed [SD 42.1% vs. SA 16.4%)]. At the sametime,
respondents who strongly disagreed that their section’s pavement caused them to focus attention on the
pavement surface (Q36) chose “strongly agree” on this trust item much more often than did those who
strongly agreed [SD 49% vs. SA 12.2%).

Strong agreement with this trust item, moreover, was much more frequent for drivers who strongly
disagreed that driving ontheir section’ spavement was noisy (Q38) than for thosewho strongly agreed [SD
43.8% vs. SA 11.2%)]. Finaly, section of “strongly agree”’ that WisDOT cares was made by over half
(52.5%) of the respondents who strongly disagreed that their pavement section looked “patchy” (Q40).
Congstency was evident across these findings.

Asto the non-pavement items, motoristswho strongly agreed that they would feel comfortable pulling onto
the shoulder of their pavement section (Q43) were more likely to strongly agree that WisDOT cares than
werethosewho strongly disagreed [SA 46.4% vs. SD 17.4%). Likewise, strong agreement with thistrust
item was subgtantialy more likely for drivers who strongly agreed that the lines on their pavement section
were clear (Q45) than for those who strongly disagreed [SA 63.8% vs. SD 8.2%).

74



Fndly, aswith trust item Q51, the vehicle characterigtic of ride quality (Q103) was significantly associated
withthistrust question. Selection of “strongly agree’ that WisDOT cares was cond derably more frequent
for respondents who rated their vehicle' s qudity of ride as“very good” than for those who chose ratings
of “very poor or poor” [VG 45.1% vs. VP/P average of 1.5%).

Q53a (WisDOT considersinput, etc.)

For thisfind trust item, the sgnificant findings included the same two non-pavement questions that were
relevant for the other three trust items. Strong agreement that WisDOT heeds drivers  input was much
more frequent for motoristswho strongly agreed that they would feel comfortable pulling onto the shoul der
of their pavement section (Q43) than for those who strongly disagreed [SA 42.3% vs. SD 21.4%).
Likewise, drivers who strongly agreed that the lines on pavement section were clear (Q45) were
sgnificantly more likely to strongly agree that WisDOT considers input than were those who strongly
disagreed [SA 62.1% vs. SD7.1%).

Insummary, for thefour trust questions, Satigticaly-sgnificant relationships were found for the satisfaction
questions, both pavement and non-pavement beliefs, and some vehicle characteridtic items.
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Table6.7

Relationships Among Survey Variables

TRUST QUESTIONS Related Variables

WisDOT is capable of doing a good Respondents who strongly disagreed that their
job of pavement repair (Q51). vehicle had extrawear from driving on their
[86.5% agree (SA or SWA)] section’s pavement (Q32) were much more

likely to strongly agree that WisDOT is cgpable
of doing agood job of fixing and replacing
pavements than were those who strongly
disagreed [Strongly Disagreed (SD) 46.5% vs.
Strongly agree (SA) 15%].

Sdection of “strongly agreeg” on WisDOT’s
cgpability was twice as likely for motorists who
strongly agreed that they would fed comfortable
pulling onto the shoulder of their pavement
section (Q43) than for those who strongly
disagreed [SA38.8% vs. SD 19.3%).

Strong agreement with WisDOT’ s capability
was congderably more frequent for drivers who
strongly agreed that the lines on their pavement
section were clear and easy to see (Q45) than
for those who strongly disagreed [SA 58.2% vs.
SD 7.4%).

Motorists who were very satisfied with the
pavement (Q57) were subgtantidly more likely
to strongly agree that WisDOT is cgpable than
were those who strongly disagreed [Very
Satisfied (VS) 50% vs. Very dissatisfied (VD)
13.8%).

Choice of “gtrongly agreg’ on WisDOT’s
capability was made by over haf (53.2%) of the
drivers who strongly disagreed thet their
pavement should be improved (Q59).
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Trust WisDOT’sjudgement in scheduling
pavement improvement (Q52).
[72.3% agree]

Strong agreement with WisDOT’ s capability
was sggnificantly more frequent for respondents
who rated their vehicle' s quality of ride (Q103)
as“very good” than those who chose ratings of
“very poor or poor” [Very Good (VG) 41.5%
vs. Very Poor or Poor (VP/P) average of
2.8%.

Drivers who srongly disagreed thet their vehicle
had extrawear from driving on their section’s
pavement (Q32) chose “grongly agree” for this
trust item much more frequently than did those
who strongly agreed [SD 51.8% vs. SA 15.3%).

Strong agreement with this trust item was more
likely for motorists who strongly disagreed that
their pavement section produced a bumpy ride
(Q34) than for those who strongly agreed.

Trusting WisDOT’ s judgement was more likely
for respondents who strongly disagreed that their
section’s pavement caused them to focus their
attention on the pavement surface (Q36) than for
those who strongly agreed [SD 43.2% s. SA
18.4%).

Motorists who strongly disagreed that driving on
their section’s pavement was noisy (Q38) chose
“grongly agreg’ for this trust item more often
than did those who strongly agreed [SD 42.8%
vs. SA 15.3%).

Sdection of “srongly agree’ on thistrust item
was much more frequent for driverswho
strongly agreed that they would fed comfortable
pulling onto the shoulder of their section’s
pavement (Q43) than for those who strongly
disagreed [SA 49.5% vs. SD 17.1%).

Strong agreement with thistrugt item was
subgtantidly more likely for respondents who
grongly agreed that the lines on their pavement
section were clear (Q45) than for those who
strongly disagreed [SA 62.5% vs. SD 8.1%).
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WisDOT cares about the safety and
convenience of Wisconsin drivers (Q53).
[80% agree]

Drivers who were very satisfied with the
pavement (Q57) were consderably more likely
to srongly agree with this trust item than were
those who were very dissatisfied [VS 55.4% vs.
VD 15.8%.

Trusgting WisDOT' s judgement was somewhat
more likdly for motorists who strongly agreed
that their pavement section was better than most
other (Q58) than for those who strongly
disagreed.

Choice of “drongly agreg’ on thistrust item was
made by 40.5% of the drivers who strongly
disagreed that their pavement section should be
improved (Q59).

Respondents who had acommercid driver’'s
license (CDL) were somewhat lesslikely to
grongly agree with this trust item than were
those who did not have a CDL (Q105).

Strong agreement that WisDOT cares about
drivers needs was congderably more likely for
motorists who strongly disagree that their vehicle
had extrawear from driving on their section’s
pavement (Q32) than were those who strongly
agreed [SD 53.5% vs. SA 12.2%).

Sdection of “gtrongly agreg’ that WisDOT cares
was more frequent for respondents who strongly
disagreed that their pavement section produced
abumpy ride (Q34) than for those who strongly
agreed [SD 42.1% vs. SA 16.4%).

Drivers who strongly disagreed that their
section’ s pavement causes them to focus their
attention on the pavement surface (A36) were
congderably more likely to strongly agree that
WisDOT cares than were those who strongly
agreed [SD 49% vs. SA 12.2%).
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Strong agreement with this trust item was much
more frequent for motorists who strongly
disagreed that driving on their section’s
pavement was noisy (Q38) than for those who
strongly agreed [SD 43.8% vs. SA 11.2%)).

Choice of “strongly agree” that WisDOT cares
was made by over half (52.5%) of the drivers
who strongly disagreed thet their pavement
section looked patchy” (Q40).

Respondents who strongly agreed that they
would fed comfortable pulling onto the shoulder
of their pavement section (Q43) sdlected
“drongly agreg’ on thistrust item more often
than did those who strongly disagreed [SA
46.4% vs. SD 17.4%j.

Motorists who strongly agreed that the lineson
their pavement section were clear (Q45) were
subgtantialy more likely to strongly agree that
WisDOT cares than were those who strongly
disagreed [SA 63.8% vs. SD 8.2%).

Strong agreement that WisDOT cares was much
more frequent for drivers who were very
satisfied with their pavement (Q57) than for
those who were dissatisfied [VS 57.9% vs. VD
10.5%).

Sdection of “srongly agreg’ on thistrust item
was somewhat more frequent for respondents
who strongly greed that their pavement section
was better than most others (Q58) than for those
who strongly disagreed.

Drivers who strongly disagreed that their
pavement section should be improved (Q59)
were more likely to strongly agree with this trust
item than those who strongly agreed [SD 34.2%
vs. SA 16.8%).
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WisDOT considersinput from
Wisconsin drivers (Q53a).
[62.9% agree]

Strong agreement that WisDOT careswas
ggnificantly more frequent for respondents who
rated their vehicle' s qudity of ride (Q103) as
“very good’ than for those who chose ratings of
“very poor or poor” [Very Good (VG) 45.1%
vs. Very Poor and Poor (VP/P) average 1.5%).

Choice of “strongly agree’ that WisDOT
congdersdrivers input was much more frequent
for motorists who strongly greed that they would
fed comfortable pulling onto the shoulder of thelr
pavement section (Q43) than for those who
strongly disagreed [SA 42.3% vs. SD 21.4%j.

Respondents who strongly agreed that the lines
on their pavement section were clear (Q45)
chose “strongly agree’ that WisDOT heeds input
subgtantialy more often than did those who
strongly disagreed [SA 62.1% vs. SD 7.1%).

Strong agreement with thistrust item was
considerably more frequent for drivers who were
very satisfied with the pavement (Q57) than for
those who were very dissatisfied [V'S 52.7% vs.
VD 16.5].

Sdlection of “strongly agree” that WisDOT
consders input was more frequent for motorists
who strongly greed that their pavement section
was better than most others (Q58) than for those
who strongly disagreed that it was better than
most othersin Wisconsin.
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7. SUMMARY AND CONCLUSIONS
Sampling

The dratified samplefurnished by WisDOT and the participantsrecruited by the WSRL provided asample
adequate for purposes of fulfilling the objectives of Phase [1l. The sample as furnished by the DOT was
skewed towards better pavement quality based on PDI, because approximately 75 percent of the survey
was on pavements rated “far” or better (Table 1.3). However, the sample based on IRI was skewed
toward poorer quaity pavements, because approximately 70 percent of the responseswere on pavements
rated “fair” or poorer (Table 1.2). The team believesthis shows abaanced sample, and the differences
in pavement quality between the two indices are the result of the IRl boundaries for the categories. The
categoriesin thetwo indices should bein closer agreement, athough they measure different characterigtics.

The sample size was adequate to show differencesin meansof thoseindicating they were satisfied. These
differences showed up in IRI only between Flexible and Rigid Pavements. Differencesin PDI showed up
betweenthe regions, the pavement types and between South Arteridsand South Collectors. Becausethe
differences were only minor inIRI and subgtantia in PDI, theandysesin Part 4 was undertaken to explore
their impact on thresholds.

Results - Satisfaction Thresholds

Phase I11 results pardleed those of Phase Il. In Phase I11, 67 percent indicated satisfaction with the
segmentsthey were assigned to drive, and 48.5 percent indicated the pavements should be improved (vs.
80% and 54.7% respectively in Phase I1). Those differences are the result of the more Sratified sample
in Phase 111. Approximately 18 percent agreed they were satisfied (Q 57) and the pavement needed
improvement (Q 59) and this was analyzed dong with other relationships for a better understanding of
results.

The mean IRI of those stisfied with Rigid pavements was dightly higher than that of those satisfied with
Fexible pavements (approximately 2.3 to 2.1 respectively). This means drivers were more tolerant of a
lower qudlity ride of Rigid pavementsthan that of Flexible pavements. There were significant differences
between mean PDI by region, by pavement type and between South Arterials and South Collectors and
threshold data presented for each pavement category.

When threshold results were andlyzed as in Phase 1, there were substantia smilarities in thresholds and
the curves plotted in Figures 3.1 and 3.2. Differences were due to use of a more dratified sample in
Phasel1l. For thisreason adifferent approach to analyses was used to interpret threshold data.

Direct correations between IRI and satisfaction (T able 3.3) increased approximately 50 percent (0.13
to 0.19) as predicted due to better control of segment physical data. The corrdations for PDI are not
comparable between the two phases since only PDI Flex was used in Phase Il. But these direct
corrdations ill explain less than 5 percent of the variation in satisfaction. Therefore asin Phase 1l, a
psychologica modd is employed to explain as much of the variance as possible from the survey data.
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A different gpproach, using assumptions about respondents answers was used to develop atool to alow
the DOT to answer questions about specific thresholds of physicd indices, how many would be satisfied
and how many would agree with improvement. The assumptions are as follows.

1) if apavement of agiven quaity resultsin satisfaction for a particular respondent, then it is presumed
pavements of higher qudity would aso result in stisfaction;

2) if apavement of agiven quaity isdeemed to need improvement for a particular respondent, thenitis
presumed pavements of lower quality would aso be deemed to need improvement.

Since satisfaction is a multi-dependent variable, that may not aways be true, and this needs to be
recognized, or ese physicd indices aone would account for most variance in satisfaction.

In Part 4, thresholds are developed for both IRl and PDI, by pavement type, for use of WisDOT.
Thresholds for IRI are shown in Table 4.1, and are dso shown for Figures 4.1 through 4.3. For
example, if Wisconain, based on this survey data, wanted to set a threshold around 2.0 for Hexible
pavement improvement (middle of the“fair” category), about 45 percent would be satisfied, and about 45
percent would think it needed improvement (interpreting from Figure 4.2). This happens to be the
intersection of the cumulative responses to Q57 (satisfied) and Q 59 (needs improvement). This would
be an“optimum” IR, i.e. any better qudity pavement (lower IRI number) would satisfy more of the public,
but result in less agreeing it should be improved. Any lower qudity leve IRI (higher IRI number) would
find more agreeing pavements needed improvement, but less being satisfied. These gpplications are
qudified, however, with the reminder that physica indices done do not determine satisfaction, or need for
improvemen.

Smilar andysesfor Rigid pavementsindicate the Q 57 and Q59 crossover or intersection point (Figure
4.3) isat an IRI of 2.6 and a cumulative percent of 40, below the middie of the “poor” quadity category.
As dtated previoudy, residents are gpparently more tolerant of poorer ride on rigid pavements than on
Flexible pavements (This dso occurred in lowa).

The differencesin IRI are near the point where they are not practicaly different. If a Sngle index for al
pavementsis desired, IRI seemsto be more universa with fewer differences between regions, pavement
typesor classfication. Recognizing differencesin IRl measurementshowever, WisDOT may want to have
separate thresholdsif adifferenceof 0.3t00.4in IRl for satisfaction isdeemed Sgnificant. Thedifferences
inIRI for “should be improved”) were in the same range. M easurement differences between Flexible and
Rigid pavements may account for any difference. The team believesthe categoriesfor IRI (“good”, “fair”
etc. need to be adjusted however to correspond more closdly to PDI pavement ratings.

When this type of analysis was applied to PDI, there were substantial differences between regions,
pavement typesand somedifferencebetween Arterid sand Collectors. Theteam believesthesedifferences
are partly due to the sample skew. A review of Table|.1 indicates 81 percent (186/229) of the sample
of Rigid pavements are in the “very good” or “good” categories of PDI. Hence levels of satisfaction or
need to improve are above the quaity categories from the results of the IRI discussed in this section.
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An*optimum” PDI (crossover or intersection point of cumulative responsesto Q 57 and Q 59) of 34 (near
lower boundary of the “good” condition) for al pavements (Figur e 4.4) would include about 48 percent
of those satisfied, and include 48 percent of those agreeing it needed improvement. Any higher or lower
PDI would have the same affects described for IRI. Any better qudity pavement (lower PDI number)
would satisfy more of the public, but result in less agreeing it should beimproved. Any lower qudity level
PDI (higher PDI number) would find more agreeing pavements needed improvement, but less being
stisfied.

As noted, there are differences between regions, pavement types and some classes and the impact on
thresholds are summarized here. The*optimum” PDI for al North pavements(Figure 4.5) isaPDI of 40
(best of the “fair” category), whilethe“optimum” PDI for al South pavements(Figure 4.6) isaPDI of 30
(middle of the “good” category). If astate-wide vaueisused, that for al pavements (PDI of 34) falsjust
about midway between that for North and South pavements.

The “optimum” PDI for dl Hexible pavements (Figure 4.7) is a PDI 43 (near the best of the “fair”
category) while the same vaue for Rigid pavements (Figure 4.8) isa PDI of 22 (near best of the “good”
category. Again, these differences are believed due to the skew of the sample. Separate values are not
recommended because of this. Since the differences between South Arterials and South Collectors were
aso noted, these differences show up in “optimum” PDIsaswdl. The“optimum” PDI of South Arterids
(Figure 4.9) isaPDI of 30 (middie of the“good” category, but identical to that of al South pavements).
The “optimum” PDI for South Collectors (Figure 4.10) is 40 (best of “fair” category, and different than
al South pavements). If aPDI difference of 10 is substantia to WisDOT (the team consders this to be
different) a poorer threshold for Collectors could be established. In redlity, this difference in asubjective
index (PDI) may not be sufficient to set different improvement thresholdsfor Collectors, sncethereareno
differences noted in public satisfaction between highway classficationsin the objective IRl measure,

Results - Psychological M odel

Since physicd indices done do not explain satisfaction, the* Expectancy Value Theory of Fishbein and
Ajzen” was used. Bediefs about pavements (Cognitive Structure) again intervene, as in Phase 11, with
improved path coefficients. The strength of the relationships in Figure 5.2 are strong, and explain
goproximately 70 percent of thetota variance. Application of the Expectancy Vaue Theory again showed
improved understanding of other variables affecting satisfaction. In generd, andysis of the Phase 3
Wisconsin data confirm the robustness of themodel. Thisisespecidly true of the corerelationshipsamong
physical data, cognitive structure, and satisfaction. These findings have been replicated in the andyses of
the lowaand Minnesotadata. The model continues to work well not only as an explainer of satisfaction
with pavements but also as a diagnostic tool. The relationships between physical data and cognitive
sructure continue to be impressive and congstent with expectations. The modd illudtrates that variables
suchas 1) trust inthe DOT, 2) subjective norms, 3) beliefs about the pavement and 4) beliefs about some
non-pavement characteristics are important consderations when atempting to understand driver
satisfaction.

Results - Special Analyses

The 138 respondents who SA or A with both Q 57 (satisfied with pavement) and Q 59 (needs
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improvement) were andyzed to find out why they agreed with both. There are 89 respondents who had
only pavement reasons why they believed the pavement should be improved. Further analysis of dl 383
driverswho SA or A the pavement should be improved showed 122 listed non-pavement reasons as one
of the reasons for improvement. Disagreement that there was a safe shoulder to pull onto and agreement
there was alot of traffic were the two highest non-pavement beliefs given by those 122 drivers, although
there was a scattering among dl the non-pavement beliefs. 1t should be noted that the total number who
SDA or DA that they felt comfortable pulling onto the shoulder was 289 or 36 percent of the tota
response. More than hdf of that number however did not agree the pavement should be improved.

Therewas|ow response continuity between pavement beliefs and reasonslisted for agreeing the pavement
should be improved. The reasons listed for improvement were analyzed by pavement type and the
responses were distributed in proportion to their representation inthe sample. Therefore, it isbelieved that
the pavement type done did not influence the decison to improve.

The need for improvement and pavement beliefswere aso compared to the drivers self eval uation of their
vehicle' sride and their responses showed low correlation. In fact, dmost 2/3 of those who agreed with
improve and agreed with pavement beliefsaffecting riderated their ride* very good” or “good”, sotheteam
believes the vehicle ride did not impact drivers decision to agree with the need to improve.

These arejust afew examples of the use to which the survey data can be put to answer specific questions
about reasons for the responses. Survey data is being furnished in eectronic form in the event WisDOT
wishes to pursue further specia anayses.

Results- Trust and Select Variables

Thetrust inWisDOT responsesvaried from dightly to sgnificantly higher (3to 20 percent) in Phase 11 than
in Phase 11 in dl four questions, indicating again, high levels of trust. The greatest level (82.3 percent)
agreed that the WisDOT is capable of doing agood job in pavement repair. Levesof satisfaction differed
in the two phases aswell, but that is believed to be a part of the sample differences, because there was
more of an oversampling of better pavementsin Phase 1l when motorists selected their own regularly driven
section of highway ..

When Xtab anayses were performed between satisfaction and all four trust questions, in generd, it can
be sad that those who were more satisfied with the pavement, thought it was better than most and
disagreed the pavement needed improvement, were more likely to agree WisDOT was capable, trusted
their judgement, believed WisDOT cared about their safety and convenience and considered their input.
Another way of saying it isthat better pavements lead to higher trugt.

Xtab anadyses were aso performed between each of the pavement and non-pavement beliefs as well.
Agreement with trust items correlated highly with disagreement with some or most (depending on the trust
question) of the negetive pavement beliefs (example: pavement was bumpy, noisy) and corrdated highly
withtwo positive non-pavement beiefs (clear pavement markings and comfortable shoulders). The better
vehicleride quality was judged, the more likely respondents trusted the DOT. One driver type (lack of a
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CDL ) showed higher trust. Demographics did not affect trust sgnificantly.

Overdl, the gods of Phase 11l were met and numerous relationships explored to help WisDOT answer
questions about satisfaction with given pavement improvement thresholds and policies. Trustinthe DOT
and many other variables, again, as in Phase I, help explain just how complicated satisfaction. with
pavements can be, and what other beliefs and demographics affect trust and satisfaction.
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APPENDI X

Wisconsin Code Book and Frequencies
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EE R I R R R I R I R R R

proj ect 3382 n of cases 813.0

deck01

ER R R R R R R R R R R R E R R R R R R R R R O

gquestion Oc colum(s) 6-6

Can you tell nme how many adults 18 or older are LICENSED drivers and
CURRENTLY DRI VE and live in your household ?

n %
197 24. 23 1. ONE
536 65. 93 2. TWO
64 7.87 3. THREE
14 1.72 4. FOUR
2 0.25 5. FIVE
0 0. 00 6. SIX
0 0. 00 7. SEVEN
0 0. 00 8. EIGHT OR MORE
0 0. 00 9. DON'T KNOW/ REFUSED

ER R R R R R R R R R R E R R R R R R R R O

question Oe colum(s) 7-7

How many MEN living there are 18 or older and |icensed drivers ?

112 13.78 0 NONE

644 79.21 1 ONE

53 6. 52 2 TWO
4 0.49 3 THREE OR MORE
0 0. 00 9. REFUSED / DK

ER R R R R R R R R R R R R R R R R R R O

Question Of colum(s) 8-8

And how many WOVEN living there are 18 or older and licensed drivers ?

n %
108 13. 28 0 NONE
654 80. 44 1 ONE
45 5.54 2 TWO
6 0.74 3 THREE OR MORE

0 0. 00 9. REFUSED / DK



ER R R R R R R R R R R R E R R R R R R R R R O

question 1d colum(s) 9-10

CURRENT MONTH FROM COMPUTER S CLOCK

n %
0 0. 00 01. JANUARY
0 0. 00 02. FEBRUARY
0 0. 00 03. MARCH
0 0. 00 04. APRIL
0 0. 00 05. MAY
0 0. 00 06. JUNE
0 0. 00 07. JULY
0 0. 00 08. AUGUST
0 0. 00 09. SEPTEMBER
426 52. 40 10. OCTOBER
339 41.70 11. NOVEMBER
48 5.90 12. DECEMBER
0 0. 00 98. DON T KNOW
0 0. 00 99. REFUSED
EE R I S I S R S R S I I I I I R R R R R R R R I R R I R S R I I R R
question 1f colum(s) 11-12

CURRENT DAY FROM COMPUTER S CLOCK

n %

39 4.80 01. 1ST
27 3.32 2.
15 1.85 3.
15 1.85 4.
12 1.48 5.
29 3.57 6.
19 2.34 7.
29 3.57 8.
26 3.20 9
21 2.58 10
17 2.09 11
12 1.48 12
31 3.81 13
27 3.32 14.
29 3.57 15
13 1.60 16
31 3.81 17
47 5.78 18
38 4.67 19
32 3.94 20
38 4.67 21
38 4.67 22.
38 4.67 23.
24 2.95 24.
44 5.41 25



28 3.44 26.

36 4.43 27.

10 1.23 28.

22 2.71 29.

19 2.34 30.

7 0. 86 31. 31ST

0 0. 00 98. DON T KNOW

0 0. 00 99. REFUSED
EE R I S I S R S R I I I I O R S R R R R R R S R R I R S kR R S
question 2 colum(s) 13-14

(The section is Wsconsin state hi ghway {STATE H GHWAY NAME} from
{TOMNN FROM to {TOMN TO} starting at {STARTING PO NT} and endi ng at
{ ENDI NG PO NT}.)

What date did you drive this section ?

n %
0 0. 00 01. JANUARY
0 0. 00 02. FEBRUARY
0 0. 00 03. MARCH
0 0. 00 04. APRIL
0 0. 00 05. MAY
0 0. 00 06. JUNE
0 0. 00 07. JULY
0 0. 00 08. AUGUST
0 0. 00 09. SEPTEMBER
475 58. 43 10. OCTOBER
295 36. 29 11. NOVEMBER
43 5.29 12. DECEMBER
0 0. 00 98. DON T KNOW NOT SURE ( skip to q 28 )
0 0. 00 99. REFUSED ( skip to g 28 )
EE R I S I S R S R S I S R S R R R R R R R R R S R I I R R
guestion 2a colum(s) 15-16

DAY OF THE MONTH

n %

23 2.83 01. 1ST
16 1.97 2

20 2.46 3

20 2.46 4

23 2.83 5

22 2.71 6

23 2.83 7

31 3.81 8



22 2.71 9.

21 2.58 10.

18 2.21 11.

19 2.34 12.

30 3. 69 13.

23 2.83 14.

22 2.71 15.

26 3.20 16.

47 5.78 17.

36 4.43 18.

42 5.17 19.

26 3.20 20.

41 5.04 21.

35 4.31 22.

27 3.32 23.

32 3.94 24.

48 5.90 25.

22 2.71 26.

24 2.95 27.

23 2.83 28.

17 2.09 29.

22 2.71 30.

12 1.48 31. 31ST

0 0. 00 98. DON T KNOW
0 0. 00 99. REFUSED
0 0. 00 N I NAP

EE R I S I S R S R S I I O R R R R R R R R R R I O S R I R R S S
gquestion 28 colum(s) 17

(The section is Wsconsin state hi ghway {STATE H GHWAY NAME} from
{TOMNN FROM to {TOMNN TO} starting at {STARTING PO NT} and endi ng at
{ ENDI NG PO NT}.)

How often do you NORMALLY drive that section ? Wuld you say nore than once
a week, once a week, once a nonth, once a year or never ?

n %
272 33. 46 1 MORE THAN ONCE A WEEK
185 22.76 2 ONCE A WEEK
257 31.61 3 ONCE A MONTH
73 8.98 4 ONCE A YEAR
25 3.08 5 NEVER
1 0.12 8 DON' T KNOW NOT SURE

0 0. 00 9. REFUSED



ER R R R R R R R R R R R E R R R R R R R R R O

question 32 colum(s) 18

Now, I"mgoing to read sone statenents that people m ght nmake about the
pavenment on rural highways. Thinking about driving that section, please
tell me if you strongly agree, sonewhat agree, feel neutral, sonewhat

di sagree, or strongly disagree with each one. Renenber, we are only tal king
about the PAVEMENT right now. First...

Driving on the PAVEMENT on this section causes extra wear on ny vehicle's
suspensi on system

n %

116 14. 27 1 STRONGLY AGREE

138 16. 97 2 SOVEVHAT AGREE

64 7.87 3 FEEL NEUTRAL

152 18.70 4 SOVEVHAT DI SAGREE

333 40. 96 5 STRONGLY DI SAGREE

10 1.23 8. DON' T KNOW NOT SURE

0 0. 00 9. REFUSED

EE R I S I S R S R S I I I I O R S R I R R R R R R R R I I R S kR R R S
question 34 colum(s) 19

Driving on the PAVEMENT on this section produces a bunpy ride.

n %
178 21. 89 1 STRONGLY AGREE
192 23.62 2 SOVEVHAT AGREE
49 6. 03 3 FEEL NEUTRAL
135 16. 61 4 SOVEVHAT DI SAGREE
258 31.73 5 STRONGLY DI SAGREE
1 0.12 8. DON' T KNOW NOT SURE
0 0. 00 9. REFUSED
EE R I S I S R S R S I S R S R R R R R R R R R S R I I R R
question 36 colum(s) 20

Driving on the PAVEMENT on this section causes nme to focus ny attention
on the pavenent surface.

(I'NTERVI EVER: THI'S M GHT | NCLUDE THI NGS LI KE TURNI NG DOWN THE RADI O OR
STOPPI NG CONVERSATI ONS)

n %
120 14.76 1 STRONGLY AGREE
129 15. 87 2 SOVEVWHAT AGREE
76 9.35 3 FEEL NEUTRAL
177 21.77 4 SOVEVWHAT DI SAGREE
311 38. 25 5 STRONGLY DI SAGREE
0 0. 00 8 DON' T KNOW NOT SURE

0 0. 00 9. REFUSED



ER R R R R R R R R R R R E R R R R R R R R R O

question 38 colum(s) 21
Driving on the PAVEMENT on this section is noisy.
(NOTE: This would I NCLUDE noi se caused by grooves runni ng across the

pavenment to inprove traction, which can make a hi gh-pitched whining
sound. We are NOT tal king about runble strips or bars.)

n %
115 14. 15 1 STRONGLY AGREE
176 21. 65 2 SOVEVWHAT AGREE
61 7.50 3 FEEL NEUTRAL
197 24. 23 4 SOVEVWHAT DI SAGREE
263 32.35 5 STRONGLY DI SAGREE
1 0.12 8. DON T KNOW NOT SURE
0 0. 00 9. REFUSED

ER R R R R R R R R R R R E R R R R R R R R R O

question 40 colum(s) 22

The pavenent on this section | ooks "patchy".

n %

181 22.26 1 STRONGLY AGREE

173 21. 28 2 SOVEVWHAT AGREE

56 6. 89 3 FEEL NEUTRAL

189 23.25 4 SOVEVWHAT DI SAGREE

211 25. 95 5 STRONGLY DI SAGREE
3 0. 37 8. DON T KNOW NOT SURE
0 0. 00 9. REFUSED

ER R R R R R R R R R R R R R R R R R R O

question 43 colum(s) 23

Now | would like to read sone statenments about other, NON-PAVEMENT,
characteristics of this section using the sane scale.

I would feel confortable pulling on to the shoulder on this section
if I had to. (This is not refering to the PAVEMENT on the shoul der.)
n %

260 31.98 1 STRONGLY AGREE
219 26. 94 2 SOVEVHAT AGREE
43 5.29 3 FEEL NEUTRAL
115 14. 15 4 SOVEVHAT DI SAGREE
174 21.40 5 STRONGLY DI SAGREE
2 0. 25 8 DON' T KNOW NOT SURE

0 0. 00 9. REFUSED



ER R R R R R R R R R R R E R R R R R R R R R O

question 44 colum(s) 24

There is a lot of traffic on this section.

n %
315 38.75 1 STRONGLY AGREE
206 25. 34 2 SOVEVWHAT AGREE
78 9.59 3 FEEL NEUTRAL
129 15. 87 4 SOVEVWHAT DI SAGREE
82 10. 09 5 STRONGLY DI SAGREE
3 0. 37 8. DON T KNOW NOT SURE
0 0. 00 9. REFUSED

ER R R R R R R R R R R R E R R R R R R R R R O

question 45 colum(s) 25

The lines on this section are clear and easy to see.

n %

409 50. 31 1 STRONGLY AGREE

207 25. 46 2 SOVEVWHAT AGREE
38 4. 67 3 FEEL NEUTRAL
72 8. 86 4 SOVEVWHAT DI SAGREE
74 9.10 5 STRONGLY DI SAGREE
13 1.60 8. DON T KNOW NOT SURE

0 0. 00 9. REFUSED

ER R R R R R R R R R R R R R R R R O

question 46 colum(s) 26

The scenery on this section is attractive.

n %
329 40. 47 1 STRONGLY AGREE
289 35.55 2 SOVEVWHAT AGREE
92 11. 32 3 FEEL NEUTRAL
64 7.87 4 SOVEVWHAT DI SAGREE
36 4. 43 5 STRONGLY DI SAGREE
3 0. 37 8 DON' T KNOW NOT SURE

0 0. 00 9. REFUSED



ER R R R R R R R R R R R E R R R R R R R R R O

question 47 colum(s) 27

This section is very curvy.

n %

115 14. 15 1. STRONGLY AGREE

144 17.71 2.  SOVEWHAT AGREE

58 7.13 3. FEEL NEUTRAL

149 18. 33 4., SOVEWHAT DI SAGREE

347 42. 68 5. STRONGLY DI SAGREE
0 0. 00 8. DON T KNOW NOT SURE
0 0. 00 9. REFUSED

ER R R R R R R R R R R R E R R R R R R R R R O

question 48 colum(s) 28

This section is very hilly.

n %
98 12. 05 1 STRONGLY AGREE
155 19. 07 2 SOVEVWHAT AGREE
41 5.04 3 FEEL NEUTRAL
170 20.91 4 SOVEVWHAT DI SAGREE
344 42. 31 5 STRONGLY DI SAGREE
5 0. 62 8. DON T KNOW NOT SURE
0 0. 00 9. REFUSED

LR R R R R R R R R R R R R R R R R O

question 51 colum(s) 29
Now, | would like to read you sonme general statenents about the DOT,
driving, and that section still using the sane scale.

The state DOT is CAPABLE of doing a good job of fixing and repl acing
pavenents on rural highways in Wsconsin.

n %
348 42. 80 1. STRONGLY AGREE
349 42.93 2.  SOVEWHAT AGREE
51 6. 27 3. FEEL NEUTRAL
37 4,55 4., SOVEWHAT DI SAGREE
24 2.95 5. STRONGLY DI SAGREE
4 0. 49 8 DON' T KNOW NOT SURE

0 0. 00 9. REFUSED



ER R R R R R R R R R R R E R R R R R R R R R O

question 52 colum(s) 30

| trust the JUDGEMENT of the state DOT when it cones to scheduling pavenent
i nprovenents.

n %
230 28. 29 1 STRONGLY AGREE
355 43. 67 2 SOVEVWHAT AGREE
95 11. 69 3 FEEL NEUTRAL
93 11. 44 4 SOVEVWHAT DI SAGREE
37 4,55 5 STRONGLY DI SAGREE
3 0. 37 8. DON T KNOW NOT SURE
0 0. 00 9. REFUSED

ER R R R R R R R R R R R E R R R R R R R R R O

gquestion 53 colum(s) 31

State DOT officials care about the safety and conveni ence of drivers on this
section of road.

n %

316 38. 87 1 STRONGLY AGREE

321 39. 48 2 SOVEVWHAT AGREE
90 11. 07 3 FEEL NEUTRAL
56 6. 89 4 SOVEVWHAT DI SAGREE
17 2.09 5 STRONGLY DI SAGREE
13 1.60 8. DON T KNOW NOT SURE

0 0. 00 9. REFUSED

ER R R R R R R R R R R R R R R R R O

guestion 53a colum(s) 32

The DOT considers input from people |ike ne when meki ng deci si ons about
repairs or inprovenents to this section.

n %
185 22.76 1 STRONGLY AGREE
325 39. 98 2 SOVEVWHAT AGREE
136 16. 73 3 FEEL NEUTRAL
68 8.36 4 SOVEVWHAT DI SAGREE
55 6.77 5 STRONGLY DI SAGREE
44 5.41 8 DON' T KNOW NOT SURE

0 0. 00 9. REFUSED



ER R R R R R R R R R R R E R R R R R R R R R O

question 55 colum(s) 33

If I wanted to, | could easily find a convenient alternate route to the places
| usually go instead of using this section.

n %
279 34. 32 1 STRONGLY AGREE
185 22.76 2 SOVEVWHAT AGREE
40 4,92 3 FEEL NEUTRAL
99 12.18 4 SOVEVWHAT DI SAGREE
209 25.71 5 STRONGLY DI SAGREE
1 0.12 8. DON T KNOW NOT SURE
0 0. 00 9. REFUSED

ER R R R R R R R R R R R E R R R R R R R R R O

gquestion 56 colum(s) 34

Most of the trips | take on this section are trips that | have to take.

n %

459 56. 46 1 STRONGLY AGREE
129 15. 87 2 SOVEVWHAT AGREE

33 4.06 3 FEEL NEUTRAL

101 12. 42 4 SOVEVWHAT DI SAGREE
89 10. 95 5 STRONGLY DI SAGREE

N
©
N
o1
o

. DON'T KNOW NOT SURE
0 0. 00 9. REFUSED

ER R R R R R R R R R R R R R R R R R R O

question 57 colum(s) 35

| amsatisfied with the pavenent on this section.

n %

323 39.73 1 STRONGLY AGREE
229 28. 17 2 SOVEVWHAT AGREE

39 4.80 3 FEEL NEUTRAL

106 13. 04 4 SOVEVWHAT DI SAGREE
116 14. 27 5 STRONGLY DI SAGREE

o
o
o
S
o

. DON'T KNOW NOT SURE
0 0. 00 9. REFUSED
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gquestion 58 colum(s) 36

The pavenent on this section is better than nost of the sections of state
hi ghways 1've driven recently in Wsconsin.

n %

144 17.71 1 STRONGLY AGREE

234 28.78 2 SOVEVWHAT AGREE

131 16. 11 3 FEEL NEUTRAL

172 21.16 4 SOVEVWHAT DI SAGREE

126 15. 50 5 STRONGLY DI SAGREE
6 0.74 8. DON T KNOW NOT SURE
0 0. 00 9. REFUSED

ER R R R R R R R R R R R E R R R R R R R R R O

gquestion 59 colum(s) 37

The pavenent on this section should be inproved.

n %

204 25. 09 1 STRONGLY AGREE
182 22.39 2 SOVEVWHAT AGREE

81 9. 96 3 FEEL NEUTRAL

159 19. 56 4 SOVEVWHAT DI SAGREE
186 22.88 5 STRONGLY DI SAGREE

=
©
=
N
(e0]

. DON'T KNOW NOT SURE
0 0. 00 9. REFUSED

ER R R R R R R R R R R R R R R R R R R O

guestion 59a colum(s) 38-38

Now, | amgoing to read a list of reasons why you m ght agree the road should
be i nproved. Please tell ne all that apply.

1) The pavenent causes extra wear on ny vehicle' s suspension system

n %

210 25. 83 1. YES

164 20. 17 2. NO
6 0.74 8. DON T KNOW NOT SURE
6 0.74 9. REFUSED

427 52.52 Ao I NAP



ER R R R R R R R R R R R E R R R R R R R R R O

guestion 59a colum(s) 39-39

2) It produces a bunpy ride

n %

290 35. 67 1. YES

84 10. 33 2. NO
6 0.74 8. DON T KNOW NOT SURE
6 0.74 9. REFUSED

427 52.52 N | NAP

ER R R R R R R R R R R R E R R R R R R R R R O

guestion 59a col um(s) 40-40

3) It causes ne to focus nmy attention on the pavenent surface
n %

184 22.63 1. YES

190 23. 37 2. NO
6 0.74 8. DON' T KNOW NOT SURE
6 0.74 9. REFUSED

427 52.52 Ao I NAP

ERE R R R R R R R R R R R R R R R R R R I O

guestion 59a colum(s) 41-41

4) The pavenent is noisy

n %

208 25.58 1. YES

166 20. 42 2. NO
6 0.74 8. DON T KNOW NOT SURE
6 0.74 9. REFUSED

427 52.52 Ao I NAP

ER R R R R R R R R R R R R R R R R R R O

guestion 59a colum(s) 42-42
5) It | ooks patchy

n %

255 31. 37 1. YES

119 14. 64 2. NO
6 0.74 8. DON T KNOW NOT SURE
6 0.74 9. REFUSED

427 52.52 Ao I NAP
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guestion 59a colum(s) 43-43

6) Because of a non-pavenent reason ?

n %

123 15. 13 1. YES

251 30. 87 2. NO
6 0.74 8. DON T KNOW NOT SURE
6 0.74 9. REFUSED

427 52.52 Ao I NAP

ER R R R R R R R R R R R E R R R R R R R R R O

question 60 colum(s) 44

Most peopl e whose opinions are inportant to me think that it is OK for
me to drive this section

n %

449 55. 23 1. STRONGLY AGREE

233 28. 66 2.  SOVEWHAT AGREE
79 9.72 3. FEEL NEUTRAL
22 2.71 4., SOVEWHAT DI SAGREE
16 1.97 5. STRONGLY DI SAGREE
13 1.60 8. DON T KNOW NOT SURE

1 0.12 9. REFUSED

ER R R R R R R R R R R E R R EEE R R R R R R R O

gquestion 100 colum(s) 45-46
The next few questions ask for a little nore infornmation about yourself.

First, in what year were you born ?

n %
0 0. 00 09. 1909
1 0.12 12.
1 0.12 14.
2 0.25 15.
2 0.25 16.
1 0.12 17.
3 0. 37 18.
2 0.25 19.
3 0. 37 20.
2 0.25 21.
6 0.74 22.
6 0.74 23.
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3 0. 37 81. 1981

0 0. 00 98. DON T KNOW NOT SURE
5 0. 62 99. REFUSED

EE R I S I S R S R I I I I O R S R R R R R R S R R I R S kR R S
question 101 colum(s) 47-47

What kind of vehicle did you USE to drive this section ? Did you drive a
car, van, pickup truck, sports utility vehicle, or sone other vehicle ?

n %
452 55. 60 1. CAR
85 10. 46 2. M N VAN VAN
176 21.65 3. PI CKUP TRUCK
87 10.70 4. SPORTS UTILITY VEH CLE
2 0.25 5. MOTORCYCLE
9 1.11 6. LARGE TRUCK - SEM
2 0.25 0. OTHER (SPECIFY: )
0 0. 00 8. DON' T KNOW NOT SURE
0 0. 00 9. REFUSED

ERE R R R R R R R R R R R E R R R R R R R R R R O

gquestion 103 colum(s) 48

And how woul d you rate the quality of the ride of the vehicle you used to
drive this section ? Wuld you say it has a very good, good, average, poor
or very poor ride ?

n %
314 38.62 1 VERY GOOD
288 35.42 2 GOOD
176 21. 65 3 AVERAGE
29 3.57 4 POOR
6 0.74 5 VERY POOR
0 0. 00 8. DON T KNOW NOT SURE
0 0. 00 9. REFUSED

ER R R R R R R R R R R R R R R R R R R O

question 105 col um(s) 49

Do you have a CDL or Commercial Driver's License ?

n %
93 11. 44 1. YES
720 88. 56 2. NO
0 0. 00 8 DON' T KNOW NOT SURE

0 0. 00 9. REFUSED



ER R R R R R R R R R R R E R R R R R R R R R O

guestion 105a colum(s) 50

Do you have a notorcycle |icense ?

n %
114 14. 02 1. YES
698 85. 85 2. NO ( skip to g 108 )
1 0.12 8. DON T KNOWNOT SURE ( skip to q 108 )
0 0. 00 9. REFUSED ( skip to q 108 )
EE R I S I S R S R I I I I O R S R R R R R R S R R I R S kR R S
question 105b colum(s) 51

How often did you ride a notorcycle in the |ast year ? Wuld you say nore
than once a week, once a week, once a nonth, once a year, or never ?

n %

25 3.08 1 MORE THAN ONCE A WEEK
19 2.34 2 ONCE A WVEEK

19 2.34 3 ONCE A MONTH
9 1.11 4 ONCE A YEAR

42 5.17 0 NEVER

o
o
o
S
o

. DON'T KNOW NOT SURE
0 0. 00 9. REFUSED

699 85.98 N I NAP
EE R I S I S R S R I I I I R R R R R I R R R I O R S S R S I R R S
guestion 108 colum(s) 52-53

What is the highest grade or year of school you conpleted ?

n %
17 2.09 01. EI GHTH GRADE OR LESS
40 4.92 02. SOVE HI GH SCHOOL
348 42.80 03. HIGH SCHOOL GRAD OR GED CERTI FI CATE
51 6. 27 04. SOVE TECHNI CAL SCHOOL OR VOCATI ONAL TRAI NI NG
37 4.55 05. TECHNI CAL SCHOOL GRADUATE
134 16. 48 06. SOVE COLLEGE OR ASSOCI ATE DEGREE
125 15. 38 07. COLLEGE GRADUATE
59 7.26 08. POST GRAD OR PROFESSI ONAL DEGREE
0 0. 00 00. OTHER ( SPECI FY: )
0 0. 00 98. DON T KNOW NOT SURE

2 0. 25 99. REFUSED
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gquestion 998b colum(s) 54

SEX OF RESPONDENT:

n %
426 52. 40 1. MALE
387 47. 60 2. FEMALE

ER R R R R R R R R R R R E R R R R R R R R R O

guestion 998e colum(s) 55-55

I NTERVI EMER: | N WHAT LANGUAGE WAS THI S | NTERVI EW DONE ?

n %
812 99. 88 1 ENGLI SH
0 0. 00 2 SPANI SH
0 0. 00 3 M XED ENGLI SH SPANI SH
1 0.12 4 RIS TTY USER/ USED W RELAY OPERATOR
0 0. 00 0 OTHER

ER R R R R R R R R R I R R I I R R R R R R R R

guestion 998m colum(s) 56

SEX OF | NTERVI EVER

353 43. 42 1. MALE
460 56. 58 2. FEMALE
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ER R R R R R R R R R R R E R R R R R R R R R O

question 70 colum(s) 6-7

Pavenents begin to wear as soon as they are built. Assumi ng costs were
the sane, would you prefer to fix pavenents every 10 years with shorter
peri ods of construction related delays, OR fix themevery 20 years, with
| onger periods of construction ? Overall quality of the ride will be the
sane for both options.

n %
645 79. 34 01. 10 YEARS
142 17. 47 02. 20 YEARS
4 0. 49 03. FI X WHEN NEEDED
7 0. 86 00. OTHER (SPECIFY: )
14 1.72 98. DON' T KNOW NOT SURE
1 0.12 99. REFUSED

ERE R R R R R R R R R R R R R R R R R R I O

question 71 colum(s) 8

If you had to nmaeke repairs on a 30 nmile stretch of highway you

regularly drive, would you chose: 1.) To repair 10 nmiles for each of the
next three years, and tolerate shorter construction periods for each of
these three years, or would you choose 2.) To repair all 30 niles of

hi ghway in one year, recognizing you may have to tol erate one, |onger
peri od of construction ?

n %
290 35. 67 1. 10 M LES/ THREE YEARS
518 63.71 2. 30 MLES/ ONE YEAR

5 0.62 8 DON' T KNOW NOT SURE

0 0. 00 9. REFUSED
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question 72 colum(s) 9

Woul d you prefer a construction project that closed a highway to traffic

and caused a 30 minute DETOUR for drivers with construction |lasting 2 nonths,
OR woul d you keep the highway open to traffic with a 10 m nute del ay through
the project and NO DETOUR, but with construction lasting 6 nonths ?

n %
279 34. 32 1. CLOSED, 30 M NUTE DETOUR, 2 MONTHS
522 64. 21 2. OPEN, 10 M NUTE DELAY, 5-6 MONTHS
12 1.48 8. DON T KNOW NOT SURE
0 0. 00 9. REFUSED

ER R R R R R R R R R R R E R R R R R R R R R O

question 73 colum(s) 10

If it normally took you 12 minutes to travel a 10 mile stretch of road,
whi ch of the follow ng woul d you consider a reasonable amount of tinme to
travel the sanme 10 miles while under reconstruction ? Wuld you say from
15 to 19 mnutes, from20 to 25 m nutes, or nore than 25 m nutes ?

n %

326 40. 10 1 FROM 15 TO 19 M NUTES
447 54. 98 2. FROM 20 TO 25 M NUTES
40 4,92 3. MORE THAN 25 M NUTES
0 0. 00 8. DON T KNOW NOT SURE

0 0. 00 9. REFUSED

ER R R R R R R R R R R E R R EEE R R R R R R R O

question 74 colum(s) 11

And whi ch of the followi ng would you consi der an unacceptable tinme to travel
the sane 10 nmile work zone ? Wuld you say from 20 to 25 mnutes, from 26
to 30 mnutes, or more than 30 mnutes ?

n %

95 11. 69 1. FROM 20 TO 25 M NUTES
217 26. 69 2. FROM 26 TO 30 M NUTES
498 61. 25 3. MORE THAN 30 M NUTES

3 0. 37 8 DON' T KNOW NOT SURE

0 0. 00 9. REFUSED
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question 75 colum(s) 12

If 10 mles of rural two-1ane highway are being reconstructed, and the
normal speed linmt is 55 MPH, which of the follow ng would you consi der
a reasonable speed limt through the 10 nile work zone ? Wuld you say
25 MPH, 35 MPH, or 45 MPH ?

n %

163 20. 05 1 25 WPH

468 57.56 2. 35 MPH

179 22.02 3. 45 MPH
2 0. 25 8. DON T KNOW NOT SURE
1 0.12 9. REFUSED

ER R R R R R R R R R R R E R R R R R R R R R O

gquestion 76 colum(s) 13

And whi ch of the followi ng would you consi der an unacceptably sl ow speed
limt through the 10 mle work zone ? Wuld you say 25 MPH or |ess, 35 MPH,
or 45 MPH ?

n %
722 88. 81 1 25 MPH OR LESS
65 8.00 2. 35 MPH
19 2.34 3. 45 MPH
5 0. 62 8. DON T KNOW NOT SURE
2 0. 25 9. REFUSED

LR R R R R R R R R R R R R R R R R O

question 77 colum(s) 14-15

If you want | onger |asting pavenents, is it because you desire to mnimze
construction interruptions, or you desire an inproved quality of ride, or
is it because of sone other reason?

n %
261 32.10 01. M N M ZE CONSTRUCTI ON PERI ODS
405 49. 82 02. PROVI DE A BETTER RI DE
28 3.44 03. BOTH
46 5. 66 04. COST FACTOR
24 2.95 05. SAFER ROADS
4 0.49 06. DESTRUCTI ON BY SEM S/ HEAVY TRAFFI C
12 1.48 07. TRY DI FFERENT MATERI ALS FOR LONGER LASTI NG
ROADS/ BETTER QUALI TY
3 0. 37 10. M N M ZE WEAR ON VEHI CLES
8 0.98 00. OTHER (SPECIFY: )
17 2.09 98. DON T KNOW NOT SURE

5 0. 62 99. REFUSED



